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REACTIONS OF RAGWEED-SENSITIVE INDIVIDUALS TO 
SKIN TESTS WITH NUCLEIC ACIDS AND 
RELATED COMPOUNDS 


WittivmM B. SuHermMan, M.D. 
New York, N. Y. 


N 1939, Winkenwerder, Buell, and Howard! published a preliminary 

report on the results of skin tests with nucleic acids and their deriva- 
tives on patients with ragweed hay fever. They found that persons re- 
acting to ragweed pollen also gave positive skin reactions to dilute 
solutions of nucleic acids, nucleotides, purines, pyrimidines, caffeine, 
allantoin, and histidine, and in some eases, to proline and urea. In ten 
patients, skin-sensitizing antibodies to some of these compounds were 
demonstrable, and in two patients, severe constitutional reactions re- 
sulted from intracutaneous tests with nucleotides. On the basis of these 
results, they felt that nucleic acids and their derivatives bore a funda- 
mental relationship to pollen sensitization. Lackman, Mudd, Sevag, 
Smolens, and Wiener? described precipitation of antipneumoceoceus 
horse serum by nucleie acids from various sources and pointed out that 
this precipitation had certain characteristics of an immunologic reae- 
tion. They found that nucleic acids did not cause precipitation in serum 
of patients sensitive to ragweed; but in making this comparison, one 
must bear in mind that the ragweed pollen antigen itself does not, under 
ordinary conditions, cause precipitation in such sera. 

Although the results of Winkenwerder and his co-workers! aroused 
considerable interest at the time, no further details have been published 
and there has been no confirmation by others. Therefore, it seemed 
worth while to report briefly a study of the same sort. 

Tests were carried out with preparations* of nucleic acid from yeast 
and from thymus and with adenine sulfate, allantoin, guanine hydro- 

From the Department of Allergy of The Roosevelt Hospital. 

*Samples of yeast and thymus nucleic acid were obtained through the courtesy of 
Dr. Stuart Mudd. Yeast nucleic acid was also obtained from Eimer and Amend and 


Merck & Co., Inc. The other pure chemicals were obtained from Eastman Kodak 
Co. 
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gave negative reactions and so are not indivicually tabulated. 


eixteen normal control cases all 


*Protein nitrogen. 
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chloride, histidine monohydrochloride, proline, urea, and xanthine. In 
the case of the soluble compounds, 1:1000 solutions were prepared in 
0.8 per cent sodium chloride solution. The compounds not soluble in 
water were dissolved by the addition of a small amount of sodium 
hydroxide, the final 1:1000 dilutions being near enough the neutral 
point so that they produced no irritation when tested on normal skin. 
The solutions were passed through Seitz filters, kept under sterile condi- 
tions, and tested by the intraeutaneous injection of 0.01 to 0.02 ©.e. 


DIRECT SKIN TESTS 


Intracutaneous tests were done on thirty patients with ragweed hay 
fever, seven patients with other allergic diseases (two of whom gave 
positive skin reactions to ragweed pollen, although not clinically sensi- 
tive), and on sixteen nonallergiec normal persons. The reactions were 
read after ten to fifteen minutes and graded as follows: reactions with 
erythema and wheals 6 mm. or less in diameter, +; reactions with wheals 


6 to 12 mm., without pseudopods, ++; those with wheals more than 10 
mm., with pseudopods, +++; slight or questionable reactions, +. Posi- 


tive tests were checked and controlled with care to prove that they were 
not due to contaminated syringes or to dermatographia. 

Of the thirty ragweed cases, eleven showed reactions to yeast nucleic 
acid, but only two were graded +++ and one as ++. Of twenty-two 
tested with thymus nucleie acid, two gave ++ and two gave + reactions. 
Among the seven patients with other miscellaneous allergie conditions, 
one gave a + reaction to veast nucleic acid and three gave questionable 
(+) reactions. None of the sixteen normal control subjects gave any 
reaction to nucleic acids or to any of the other compounds tested. The 
cases are summarized in Table I. 

Two of the patients (Cases 16 and 25) who reacted to nuecleie acid 
also gave slight or questionable reactions to all of the other compounds 
tested. Both of these patients also gave skin reactions to a large num- 
ber of pollens, many of which did not cause clinical symptoms, and to 
some of the inhalants. Aside from these two eases, there were only a 
few slight or questionable reactions to the purines, pyrimidines, amino 
acids, and other compounds tested. 


INDIRECT SKIN TESTS (PASSIVE TRANSFER ) 


Sera were obtained from nine patients who had reacted on direct 
skin tests with one or more of the compounds, and passive transfer ex- 
periments were carried out according to the technique previously de- 
scribed at this clinic.? Three other sera (Cases 54, 55, and 56) from 
‘agweed-sensitive patients who had not been tested intracutaneously 
with these compounds were also used for passive transfer. Some of the 
reactions obtained by direct tests were not demonstrable by the method 
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of passive transfer, but five sera gave definite reactions to veast nuclei¢ 
acid and two to thymus nucleic acid (Table Il). Although these re- 
actions were perfectly definite and in many cases were demonstrated 
on two or more test subjects, none were large reactions and did not 
approach in size the reactions of the same sera to low ragweed pollen 
extract containing 1,000 protein nitrogen units or approximately 0.06 
me, of protein per cubie centimeter. 
TABLE IT 


RESULTS OF PASSIVE TRANSFER TESTS WITH NucLeEIc ACIDS AND OTHER 
NITROGEN COMPOUNDS 
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Sera from the two patients who had shown many reactions on direct 
test also reacted to most of the same substances by the method of  pas- 
sive transfer, showing that the peculiarity of these two cases lay in the 
sensitizing antibody and not merely in the reactivity of the skin eapil- 
laries. Except for these two cases, there were no definite reactions to 
the simpler nitrogen compounds. Control tests on ali the test subjects 
used for passive transfer were negative. 


CROSS NEUTRALIZATION EXPERIMENTS 


These were carried out with two sera which gave definite passive 
transfer reactions to nucleic acid. Portions of serum from Case 5 were 
mixed with equal volumes of veast nueleie acid, 1:1000, low ragweed 
pollen extract, 1,000 protein nitrogen units per cubic centimeter, and 
0.8 per cent sodium chloride. Two sites of each mixture were made 
in the back of a normal test subject and tested two days later with 
yeast nucleie acid (1:1000) and low ragweed pollen extract (1,000 pro- 
tein nitrogen units per cubic centimeter), respectively. As shown in 
Table III. the addition of nucleic acid neutralized the reaction of the 
serum to this antigen but not to ragweed. On the other hand, the addi- 
tion of ragweed pollen extract neutralized the reaction to nucleic acid 
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TABLE IIT 


CROSS NEUTRALIZATION OF SERUM FROM CASE 5 With YEAST NUCLEIC 
AciID AND Low RAGWEED POLLEN 























| RESULTS OF TEST AFTER FORTY-EIGHT HOURS WITH 
MIXTURE ss LOW RAGWEED POLLEN 
: SERUM OF CASE 5 AND YEAST NUCLEIC ACID Lae RA ae See 
NO. EXTRACT (1,000 PLN. 
(1:1,000) 
UNITS PER C.C.) 
l Yeast nucleie acid (1: 0 ‘er 
1,000) 
2 Low ragweed pollen ex- 0 = 
traet (1,000 PLN. units 
per c.c.) 
3 Saline + oa rar 











TABLE IV 


CrOSS NEUTRALIZATION OF SERUM FROM CASE 16 WiItH NUCLEIC ACID, 
HISTIDINE, AND GUANINE 

















MIX- ‘ RESULTS OF TEST AFTER FORTY-EIGHT HOURS WITIL 
Ratan SERUM CASE 16 = = 
TURE sie YEAST NUCLEIC HISTIDINE GUANINE 
NO. ic AcID (1:1,000) (1:1,000) (1:1,000) 
Zt Yeast nucleie acid ++ + + 
(1:1,000) 
2 |Saline +++ | +++ | +4 











but did not in this concentration) completely neutralize the reaction 
to ragweed pollen itself. In the case of serum from Case 16, on the 
other hand, addition of an equal volume of veast nucleie acid solution 
(1:1000) did not neutralize the reaction to this substance or to his- 
tidine or guanine (Table IV). 


DISCUSSION 


The present results confirmed the fact that certain ragweed-sensitive 
patients react on skin test with nucleic acids, some of their derivatives, 
and other relatively simple nitrogen compounds, but the frequency and 
activity of these reactions were much less than would be expected from 
the report of Winkenwerder and co-workers.‘ Only about one-third of 
the ragweed cases reacted to nucleic acid, and still fewer to the other 
compounds tested, and in no case was the degree of reaction comparable 
to that produced by ragweed pollen. The amounts of the various com- 
pounds used for testing were as large or larger than those mentioned by 
Winkenwerder and much larger than the amounts of ragweed pollen 
protein which produced more marked reactions in the same patients. 

The results did not suggest that nucleic acids or any of the other 
compounds studied were the chief determinants of specificity of rag- 
weed pollen. The cross neutralization experiments, while not conclusive, 
did not suggest such a relationship. Other evidence leading to the same 
conclusion has been supplied by chemical analysis of highly active puri- 
fied proteins separated from ragweed pollen by Stull and co-workers.° 
The absence of phosphorous indicated that these preparations did not 
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contain nucleic acid. The same studies also demonstrated that low rag- 
weed pollen contains at least two distinct and specific antigenic proteins 
which must be considered in discussing the role of any chemical group 
as the determinant of the specificity of this pollen. 

All but one of the ragweed-sensitive patients who reacted to nucleic 
acid also reacted to other pollens or various other antigens, This was 


6 


particularly true of Cases 16 and 25. Some evidence* ® has been offered 
that in such cases the many reactions are due to the presence of skin- 
sensitizing antibodies of rather broad reactivity rather than a multitude 
of strictly specific antibodies. Cross reactions of this type are perhaps 
due to some chemical relationship between the various antigens, but the 
significance of the relationship between ragweed pollen antigen and 
nucleic acid is minimized by consideration of the number of other anti- 
eens which gave reactions in the same patients, many of which were not 
clinically important. In fact, if reactions of the size produced by 
nuclei¢ acid were produced in these same patients by one of the familiar 
antigens (pollens, inhalants, or foods), they would be considered of 
doubtful significance unless corroborated by the clinical history. 


SUMMARY 


1. Eleven of thirty ragweed-sensitive patients reacted to test with 
nucleic acid from yeast, but only three of these reactions were ++ or 
++4+4, and none were comparable to the reactions of the same patients 
to ragweed pollen extract. 

2. Four of twelve patients reacted to thymus nucleic acid, and a few 
patients reacted slightly to guanine hydrochloride, adenine sulfate, 
histadine monohydrochloride, allantoin, proline, and xanthine. 

3. In several cases, the reactions to nucleic acid were also demon- 
strated by the method of passive transfer. 

4. The significance of these reactions was not apparent. 

5. None of sixteen normal controls reacted to any of these compounds 
on direct skin test. 
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THE CHEMISTRY OF ALLERGENS 
VII. Tue Nature or THE UNIDENTIFIED ALLERGENS OF COTTONSEED* 


JosepH R. Spres, Pu.D., Dorris C. CHamBers, M.S. 
Harry S. Bernron, M.D., aNp Henry Stevens, Pu.D. 
WASHINGTON, D. C. 


INTRODUCTION 


Hii object of this investigation was the isolation and chemical 

characterization of the unidentified allergens (2CSt) of cottonseed. 
This progress report describes a method developed for guiding fraction- 
ation procedures and applications of this method in determining some 
properties of 2CS. Also deseribed are two cottonseed-sensitive patients, 
encountered in this study, who were sensitive to 2CS alone but who were 
not sensitive to CS-1. 

Coca and Crove,? in 1925, demonstrated that cottonseed contained 
more than one allergenic constituent. The isolation of the prineipal 
allergenic component of the cottonseed (CS-1° or CS-1A‘*) has been de- 
scribed in previous publications from this laboratory. It has also been 
demonstrated that the serum of some cottonseed-sensitive patients con- 
tained reagins for CS-1A alone, while the serum from other patients 
contained reagins for both CS-1A and 2CS.° Availability of fraction 
CS-1A, which was immunologically distinet from other allergens in the 
seed, provided a method for guiding further fractionation procedures. 


METHOD OF CLINICAL ASSAY 


The method employed for assaying the 2CS content of fractions from 
cottonseed was based on observations and procedures recorded by Coca 
and co-workers,* ® Walzer and Bowman,’ Cooke and Stull and their 
associates,* ° and Lippard and Schmidt.'’ The principle involved was 
that under standardized conditions of testing, reagins can be specifically 
neutralized (in vitro) by one allergen leaving reagins for other allergens 
free to react independently in sites passively sensitized with serum- 
allergen mixture. (Sherman and Stull'! reported that with certain 


From Allergen Investigations, Bureau of Agricultural Chemistry and Engineering, 
United States Department of Agriculture, and the Allergy Clinic of Providence Hos- 
pital, Washington, D. C. 

*For Part VI of this series see reference No, 1. 

+In previous papers a system of symbols was used to designate allergenic frac- 
tions. The generic symbol CS was adopted to describe fractions of cottonseed which 
possessed specificity characteristic of the first immunologically distinct fraction 
(CS-17) isolated from the seed. In this paper the generic symbol 2CS is used to 
designate fractions possessing allergenic specificity distinct from that of CS-1. It is 
recognized that there may be several allergenic components as yet unidentified in 
cottonseed. It will be convenient to refer to them as 2CS, 8CS, ete., according to the 
chronologic order of their isolation or until they have been well enough defined to be 
given more descriptive names. 


‘ 








8 THE JOURNAL OF ALLERGY 


serums unrelated allergens sometimes effected eross-neutralization of 
reagins. ) 

Serums containing reagins for both CS-1A and 2CS were obtained 
from cottonseed-sensitive patients, L. C.2° and L. J. Reagins for 
CS-1A were neutralized in vitro and the resulting mixture was used to 
prepare passively sensitized sites on the skin of subjects who exhibited 
no sensitiveness to cottonseed. Serial dilutions of cottonseed fractions, 
on a total nitrogen basis, were then injected into these sites after a suit- 
able incubation period. The size of the wheal thus produced provided 
a means of assaving the 2CS content of the fractions. 


MATERIAL USED 


Whole Cottonseed.—A choice quality of dehulled cottonseed (G@os- 
sypium hirsutum) was ground and thoroughly extracted with benzene 
at room temperature. The solvent was removed from the seed by drying 
in a steam cabinet at temperatures not exceeding 50° C. The defatted 
seed was stored at -7° C. prior to use. 

CS-1A.—The procedure used in the isolation of CS-1A from cotton- 
seed has been described elsewhere. CS-1A, which represented approx- 
imately 1 per cent of the defatted cottonseed, contained 11.8 per cent 
nitrogen and 39.9 per cent polysaccharidie carbohydrate. To neutralize 
reagins for CS-1A, however, a fraction CS-51R was used. CS-51R was 
obtained in an electrophoretic fractionation of CS-1A, which has been 
previously deseribed.’2. CS-51R contained 19.8 per cent nitrogen and 


0.9 per cent carbohydrate. 
FRACTIONATION OF COTTONSEED 


Description of all of the experiments conducted in determining the 
properties of 2CS cannot be presented here. The following experiment, 
however, is described to illustrate the clinical method of assay which was 
developed to guide fractionation procedures. Results, shown in Table I, 
illustrate a comparison of two globulin fractions to determine if heating 
at 85° C. for one hour destroyed 2CS activity. Details of the prepara- 
tion and purification of globulin fractions are given later. The globulin 
fractions used in this test were obtained by the same general method 
which will be described later but were not as extensively purified. Cot- 
tonseed, previously leached with water, was extracted with 0.5 N. sodium 
chloride. The globulin in one-half of this salt extract was precipitated 
by pouring the extract into five volumes of water and, after being 
separated from the liquid, was redissolved in 0.5 N. salt solution. These 
steps were repeated four times. The final 0.5 N. salt solution of globulin 
contained 1.65 mg. per milliliter of nitrogen. The other half of the salt 
extract was heated on a water bath at 83-85° C, for one hour. The eo- 
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agulum was centrifuged off and the globulin in the solution was pre- 
cipitated and dissolved five times similarly to that in the unheated por- 
tion of extract. The final 0.5 N. salt solution of heated globulin con- 
tained 1.33 mg. per milliliter of nitrogen. 

Aliquots of both preparations were sterilized with merthiolate 1:2000. 
For clinical tests, solutions were diluted to the desired concentrations 
in sterile physiologic salt solution containing merthiolate 1:10.4 Solu- 
tions of equal nitrogen content were injected into passively sensitized 
sites in which reagins for CS-1A had been neutralized (in vitro). The 
results in Table I indicate that heating at 85° C. did not destroy the 
2CS activity of the globulin. Quantitative determination of loss in 2CS 
activity would, however, require further tests with lower concentrations 
of the fractions. 

TABLE I 


COMPARISON OF 2CS Activity OF HEATED AND UNHEATED GLOBULIN FRACTIONS OF 
COTTONSEED 


























TOTAL NITROGEN 
CONTENT OF SENSITIZEDt RECIPIENTS $ 
TEST SOLUTION TEST SOLUTION SITE WHEAL DIMENSIONS IN MM. 
(my*/0.025 NO. 
ML.) M.E. F. R. 

Unheated globulin - 100 IR 11 by 10 15 by 20 
Unheated globulin 10 2R 9 by 8 12 by 12 
CS-51R 100 dR 0 0 
Heated globulin 100 4L 10 by 10 12 by 12 
Heated globulin 10 oL 10 by 9 10 by 12 
Controls 
CS-51R$§ 100 6L 22 by 20 21 by 25 
CS-51R| 100 0 0 
Unheated globulin| 100 0 0 
Merthiolate|| 1:104 0 0 








*The symbol my (millimicrogram) represents 0.000001 milligram. This symbol has 
been approved by the Committee on Nomenclature Spelling and Pronunciation of the 
American Chemical Society.” 

7The sensitizing solution was prepared by mixing equal volumes of serum from 
cottonseed-sensitive patient L, J. with physiologic salt solution containing 900 my 
of CS-51R/ml. The mixture was allowed to stand at least over night at 5° C. before 
use. Sensitized sites prepared with this mixture gave no reaction to test with CS-51R 
as shown in site 3R. 

Recipients were sensitized with 0.05 ml. of the mixture in three sites on the upper 
right arm and two sites on the upper left arm. Site 6L contained the serum salt mix- 
ture. After at least forty-eight hours the sites were injected with 0.025 ml. of the test 
solution as indicated. Reactions were read in fifteen to thirty minutes after the in- 
jection. 

§Positive control. CS-51R was injected into site 6L which was sensitized with 
serum salt mixture. 

|| Negative control tests on the unsensitized skin of the recipient. 


Testing by this general procedure, it was demonstrated that 2CS, in 
contrast with CS-LA, was not dialyzable through cellophane membranes.* 
2CS was also precipitable by basie lead acetate, whereas CS-1A was not 
precipitable. Heating globulin preparations at 100° appeared to de- 
stroy or remove at least 90 per cent of their 2CS activity. 

Preparation of Cottonseed Globulin.—Acecumulated evidence indicated 
that 2CS activity was owing to or closely associated with the globulin 





*Cellophane tubing obtained from Fisher Scientific Co., and having a wall thick- 
ness of 0.00072 inches was used for dialysis experiments. 
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fraction of cottonseed. An attempt was therefore made to prepare a 
elobulin fraction immunologically distinct from CS-1A. 

Jones and Csonka't prepared globulin fractions from cottonseed by 
ammonium sulfate precipitation of sodium chloride extracts of the seeds. 
Their procedure was unsuited to the separation of CS-1A from the globu- 
lin, beeause CS-1A was soluble in the extracting solution and also was 
precipitated by the concentrations of ammonium sulfate required to 
precipitate the globulins. A method suggested by work of Oleott and 
ontaine,’’ however, afforded excellent theoretical advantage for sepa- 
rating CS-1A from globulin. The principle of this procedure was first 
to extract exhaustively cottonseed with water in which CS-1A was 
soluble. The leached seed was then extracted with 0.5 N. sodium chlo- 
ride to dissolve the globulin. Further purification of the globulin was 
accomplished by repeated reprecipitations effected by pouring the salt 
solution into five volumes of water. 

Following is a deseription of the preparation and purification of two 
elobulin fractions based on this procedure. 

Unheated Globulin—lilty grams of defatted cottonseed were stirred 
with 400 ml. of distilled water and after standing for eighteen hours at 
room temperature, the suspension was centrifuged. Toluene was used as 
a preservative during the extractions. The supernatant solution was 
filtered through a folded paper and the total nitrogen content of the 
filtrate was determined. The seed was re-extracted nine times with 
water. Details of the extractions, which required a total of 251 hours, 
are collected in Table I]. The nitrogen in the combined water extracts 
represented 29.3 per cent of the total. The tenth extract contained only 
0.046 me. per milliliter of nitrogen, indicating almost complete removal 
of water-soluble nitrogenous constituents, 

The leached seed was then twice extracted with 0.5 N. sodium ehloride 
solution which removed 27.6 per cent of the total nitrogen (Table IT). 
The sodium chloride extracts were combined and poured into five vol- 
umes of distilled water. After standing nineteen hours the supernatant 
solution was decanted and the white globulin precipitate was recovered 
by centrifuging. This solid was redissolved in 400 ml. of 0.5 N. salt 
solution and reprecipitated as before. This process was carried out ten 
times. The nitrogen content of the supernatant solutions from these 
precipitations was 0.031, 0.008, 0.905, 0.005, 0.005, 0.007, 0.004, 0.002, 
0.002, and 0.000 me. per milliliter, respectively. The globulin fraction 
from the final precipitation was dissolved in 400 ml. of salt solution. 
This solution contained 1.182 mg. per milliliter of nitrogen which repre- 
sented 43.5 per cent of the nitrogen present in the original salt ex- 
tracts. The supernatant solutions from which the globulin was precipi- 
tated contained 18.7 per cent of the nitrogen present in the original salt 


“me 
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extracts, and the remaining 37.8 per cent was lost by denaturation and 
in handling. This preparation was designated elobulin 2CS-1. 

Notwithstanding the extensive purification process, this globulin still 
retained some CS-1A. When 1 ml. of the solution was injected into each 
of two guinea pigs sensitized to CS-1A, fatal anaphylaxis resulted in 
both cases. One milliliter of the globulin 2CS-1 solution injeeted into a 
normal guinea pig produced no effect. 


TABLE II 
EXTRACTION OF 50 GM. OF COTTONSEED*® BY WATER FOLLOWED BY 0.5 N. SopIuM 
CHLORIDE EXTRACTION 





























TOTAL ? 
sl , fas TOTAL 
act : VOL. VOL. EX- NITROGEN pee: ea 
EXTRACT asl . ae Pons sot __  } NEFROGEN 
ach : SOLVENT ADDED REMOVED | TRACTEDt | CONTENT OF : sa 
NUMBER ; oaiitesraec cas REMOVED 
(ML. ) (ML. ) HOURS SOLUTION (%) 
(MG./ML.) ic 
l Water 400 320 18 2.24 ~ $82 
2 Water 220 Ba 5 | 0.53 22.4 
3 Water 315 295 24,2 0.28 24.5 
4 Water 320 300 20 0.13 3 
5 Water 320 330 3 0.076 26.1 
6 Water 320 1d red | 0.085 26.8 
7 Water 320 295 73.9 0.148 27.9 
8 Water 320 310 19.5 0.078 385 
9 Water 320 305 47 0.058 28.9 
10 Water 320 300 929 0) 0.046 29.3 
11 0.5 N. NaCl} 320 300 3 2.42 47.8 
12 0.5 N. NaCl 300 330 1 1.09 56.9 





*Contained 7.8 per cent total nitrogen. 

*This period represents time of standing or of gentle agitation. 

tSufficient sodium chloride was added to make the residual water present in the 
leached seed 0.5 N. 


Heated Globulin.—Jones and Csonka' have shown that a ‘* phospho 
protein’’ was precipitated when salt extracts of cottonseed were heated 
to 85° C. According to these authors, higher temperatures were re- 
quired to coagulate the globulin fractions. Further purification of 
globulin 2CS-1 was therefore attempted by heating 200 ml. of the pre- 
viously deseribed salt solution on a water bath at 88 to 85° C. for one 
hour. After cooling, the coagulum was removed by centrifuging. The 
solution (191 ml.) contained 0.655 mg. per milliliter of nitrogen or 53 
per cent of the nitrogen originally present. The heated solution was 
precipitated by being poured into five volumes of water. The white 
solid was recovered and dissolved in 100 ml. of 0.5 N. salt solution and 
reprecipitated four times as before. The process was then repeated ten 
more times, using 40 ml. of 0.5 N. salt solution to dissolve the globulin. 
The total nitrogen content of the supernatant solutions from these pre- 
cipitations ranged from 0.006 me. per milliliter for the first to 0.002 me. 
per milliliter for the fifteenth precipitation. The final precipitate was 
dissolved in 57 ml. of 0.5 N. salt solution. This solution contained 0.498 
mg. per milliliter of nitrogen and was designated globulin 2CS-2. 
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Globulin 2CS-2 was also not completely free from CS-1A antigen. 
When 0.6 ml. of the solution was injected into each of three guinea pigs 
sensitized to CS-51R, slight delayed anaphylaxis resulted in two eases. 
These two animals suffered fatal anaphylaxis when subsequently tested 
with CS-51R. The third pig was not affected by the globulin 2CS-2 
injection, but severe anaphylaxis resulted from injection of CS-51R. 

Beeause of an indefinite interruption of this phase of this investigation 
soon after the preparation of these globulin fractions, their 2CS aetivity 
was not studied by the procedure illustrated in Table I. These prepara- 
tions were, however, used for intracutaneous testing of the two 2CS- 
sensitive patients deseribed below. 

2C8-Sensitive Patients—It was recognized early in the investigation 
which resulted in the isolation of CS-1A that cottonseed contained more 
than one skin-reactive factor. Five patients originally classified as cot- 
tonseed sensitive were soon excluded as being unsuitable for guidance 
in chemical fractionation procedures because of unexplained irregu- 
larities in their skin response to the fractions. Later these patients 
(Type I)? were found to react negatively to CS-1A, and their serum 
did not contain reagins for cottonseed. Selection of a group of patients 
on the basis of uniformity of their skin reaction for guidance of frac- 
tionation procedures led to the isolation of CS-1A. Patients exhibiting 
cutaneous sensitivity to CS-1A (Type II)? were uniformly clinically 
sensitive to cottonseed, and, with one exception, their blood serum con- 
tained reagins for CS-1A. In the present study, therefore, patients 
were routinely tested with CS-1A or CS-51R to ascertain their lack of 
sensitiveness to cottonseed and thus their suitability to serve as re- 
cipients for passive transfer tests. Routine selection of recipients by 
this method led to the incidental discovery of a patient who was cu- 
taneously sensitive to 2CS and whose blood serum contained reagins for 
2CS but not for CS-1A. Patient E. M., who reacted negatively to 
CS-51R, was used as a recipient in a cross neutralization experiment de- 
signed to determine if an intermediate globulin preparation was im- 
munologically free from CS-1A. This patient was sensitized in two 
sites (1R and 2R) on the upper right arm with L. B. serum neutralized 
with CS-51R. Two sites (8L and 4L) on the left arm were sensitized 
with L. B. serum neutralized with the globulin preparation. An addi- 
tional site (5L) on the left arm contained the usual serum-salt mixture 
te serve as control. Results of this test are shown in Table IIT. Site 1R 
gave a positive reaction when tested with globulin. Although this re- 
action was smaller than the control, it indicated sensitiveness of the re- 
cipient as well as passive sensitiveness of the site conferred by the L. B. 
serum. Site 2R when tested with CS-51R gave a negative reaction, in- 
dieating that reagins for CS-51R in L. B. serum had been neutralized. 
Site 3L was positive owing to sensitiveness of the recipient. Site 4L. was 
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negative because the globulin preparation contained sufficient eon- 
taminating CS-51R to neutralize the corresponding reagins. Control 
site 5L. gave a positive reaction owing to the passive sensitivity of the 
skin. The control site into which the globulin was injected into the 
normal skin gave a large wheal with immediate itching and redness 
owing to the natural sensitiveness of the patient to this fraction. Thus 
the specificity of two allergenic components from cottonseed was demon- 
strated on a« single patient by a simultaneous positive passive transfer 
test with one allergen and a positive direct test with a different allergen. 


TABLE IIT 


SIMULTANEOUS PASSIVE TRANSFER TEST WITH CS-51R AND Direct INTRACUTANEOUS 
Test With A COTTONSEED GLOBULIN PREPARATION ON PATIENT E. M. 











TOTAL NITROGEN | ara PATIENT E. Ml 
TEST SOLUTION ee ee SENSITIZED SITE | (WHEAL DIMENSIONS 
SOLUTION NO. i 

(ary*/0.025 M1.) IN MM.) 
Globulin 100 1Rt 12 by 10 
CS-51R 100 2Rt 0 
Globulin 100 3Lt 9 by 7 
CS-51R 100 4Lt 0 
Controls 
CS-51R 100 5LS§ 15 by 14 
Globulin 100 Normal skin 18 by 14 














*See footnote (*) to Table I. 


+Sensitizing solution for sites 1R and 2R was prepared by mixing equal volumes 
of L. B. serum with physiologic salt solution containing 500 my of CS-51R/ml. 


tSensitizing solution for sites 3L and 41 was prepared by mixing equal volumes of 
L. B. serum with physiologic salt solution containing 500 my of globulin per milliliter. 


§Sensitizing solution for site 5L. was prepared by mixing equal volumes of L. B. 
serum and physiologic salt solution. 


||. M. was sensitized with 0.05 ml. of each mixture. After ninety-six hours the 
sites were injected with 0.025 ml. of the test solutions as indicated. Reactions were 
read fifteen to thirty minutes after injection. 


TABLE IV 


PASSIVE TRANSFER TESTS WITH SERUM From 2CS-SENSITIVE PATIENT E. M. 














TOTAL NI ROGEN CON- RECIPIENTS} 
; TENT OF TEST SOLU- =e epee oer 
TEST SOLUTION wae WHEAL DIMENSIONS IN MM. 
(myt/0.025 ML.) Lis Pe M. P. Falk 

CS-51R 100 0 0 0 
Globulin 100 9 by 9 11 by 8 10 by 10 
UCS-S* 100 9 by 10 
Controls 
Globulin 100 0 7 by 5§ 0 
UCS-S 100 0 

















*UCS-S represents an unfractionated 5 per cent sodium chloride extract of cotton- 
seed. 

7See footnote (*) to Table I. 

tRecipients were uniformly sensitized on the right upper arm with 0.05 ml. of 
E. M. serum. After at least forty-eight hours the indicated quantity of cottonseed 
preparation was injected in 0.025 ml. of sterile solution. Reactions were read fifteen to 
thirty minutes after injection of the test solution. 

§No heat in this control test. 


The blood serum of E. M. contained reagins for 2CS but not for 
CS-51R, as shown in Table IV. The passive transfer reactions obtained 
were typically positive but were not nearly as large as those produced 
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by CS-51R with serums from Type II cottonseed-sensitive patients. 
However, no reagins to either allergen were demonstrable in the serum 
of another patient, W. E., who reaeted positively to cutaneous tests 
with unfractionated cottonseed but gave negative reaction to tests with 
solid CS-1A. 

TABLE V 


INTRACUTANEOUS TESTS ON 2CS-SENSITIVE PATIENTS SHOWING SPECIFICITY OF THE 
SkIN RESPONSE TO CS-51R AND 2CS FRACTIONS OF COTTONSEED 














TOTAL NITROGEN 
CONTENT OF TEST SITE} soonineanin 
TEST SOLUTION ®* : : : WITEAL DIMENSIONS IN MM. 
SOLUTION NO. 

(myt/0.025 ML.) E. M. W. E. 
CS-51R 10,000 1 0 11 by le 
Globulin 2CS-1 100 2 14 by 11 15 by 11 
Globulin 2CS-2 100 3 0 d by 6 
UCS-0.5 NS 100 4 16 by 16 20 by 15 
Merthiolate 1:104 - 5 0 S by 6 

















*Stock test solutions were made up in 0.5 N. sodium chloride solution and sterilized 
with merthiolate 1:2000. To obtain the desired concentrations for testing the stock 
solutions were diluted into sterile 0.5 N. sodium chloride solution, The final concen- 
tration of merthiolate was 1:10,000 in all test solutions. 

+See footnote (*) to Table I. 

t0.025 ml. of each solution was injected intracutaneously into each site, 

. §i. M. (Fig. 1); W. E. (Fig. 2). Reactions were read and photographs were made 
fifteen to thirty minutes after injection of the test solution. 

||Unfractionated 0.5 N. sodium chloride extract of cottonseed. 


Conclusive evidence of the specificity of the skin response of two pa- 
tients, KE. M., and W. E., to CS-51R and 2C'S was shown by direct testing 
with a series of these fractions. The same solvent was used for all of 
the test solutions which were injected in equal volume. Results of these 
tests are shown in Table V and in the three illustrations. Fig. 1 shows 
results of the test on patient EK. M. Injection of 10,000 my of CS-51R 
nitrogen at site 1 gave no reaction as compared with the control test, site 
d. However, only 100 my of globulin 2CS-1 nitrogen injected at site 2 
produced a 14 by 11 mm. wheal with heat and a 380 by 30 mm. zone of 
redness. Site 3, which received 100 my of heated globulin 2CS-2 nitro- 
een, gave no reaction as compared to the control. ‘ite 4 into which was 
injected 100 my of nitrogen of an unfractionated 0.5 N. salt extract of 
cottonseed gave a 16 by 15 mm. wheal with heat end a 50 by 50 mm. zone 
of redness. 

A similar series of tests was econdueed on patient W. Io. with qualita- 
tively similar results (lig. 2). However, the reaction of W. EK. to 
100 my of nitrogen from the unfractionated 0.5 N. salt extract of cot- 
tonseed, site 4, was significantly larger than the reaction produeed by 
an equal quantity of globulin 2CS-1 nitrogen in site 2. This indicated 
that W. E. was seasitive to another unidentified component of cotton- 
seed or possibly that the globulin was not inherently active in this case 
but owed its activity to a contaminant. 

The specificity of the skin response of patient W. E. was further dem- 
onstrated by tests with solid CS-1A and whole cottonseed (Fig. 3). The 
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negative reaction to solid CS-1A is shown at site 1, while the wheal pro- 
duced by whole cottonseed is shown at site 2. Patients sensitive to 
CS-1A (Type IT) give large wheals in a few minutes when tested with 
1:10° to 1:10° dilutions of CS-1A, 





Fig. 1.—Intracutaneous tests on 2CS-sensitive patient E. M. Each site was injected 
with 0.025 ml. of a 0.5 N. sodium chloride solution containing merthiolate 1:10,000 and 
cottonseed allergenic fraction as indicated: 7, 10,000 my CS-51R nitrogen; 2, 100 my 
globulin 2CS-1 nitrogen; 3, 100 my heated globulin 2CS-2 nitrogen; 4, 100 my unfrac- 
tionated cottonseed nitrogen; 5, control 





Fig. 2.—Intracutaneous tests on 2CS-sensitive patient W. E. Each site was in- 
jected with 0.025 ml. of a 0.5 N. sodium chloride solution containing merthiolate 
1:10,000 and cottonseed allergenic fraction as indicated: 7, 10,000 my CS-51R nitro- 
gen; 2, 100 my globulin 2CS-1 nitrogen; 3, 100 my heated globulin 2CS-2 nitrogen; 
4, 100 my unfractionated cottonseed nitrogen; 5, control. 
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Brief histories of these Type I patients are as follows: 
Case 1—E. M., colored female, aged 31 years. Family history negative for al- 
lergy; has had perennial asthma, which is more severe in March, for one year, Cu- 





taneous tests positive for house dust, paper mulberry pollen, feathers, and cotton- 
seed. 
CASE 2.—W. E., colored male, aged 27 years. Family history negative for allergy ; 


has had perennial asthma, which is worse in summer, for four years. Cutaneous tests 


positive for grass pollens, horse dander, clam, house dust, and cottonseed. 





Fig. 3.—Cutaneous test on 2CS-sensitive patient W. E.: 1, Solid CS-1A; 2, whole 
cottonseed. 


DISCUSSION 


Separation of one allergen of cottonseed, immunologically distinet 
from other allergens, has made available a method for biologie assay 
of the unidentified active components. After neutralization of reagins 
for CS-1A in serums of certain cottonseed-sensitive patients, the reagins 
for the unidentified constituents were available for reaction in passively 
sensitized sites. The residual reagins in serum from different patients 
may, however, vary with respect both to number and specificity. More- 
over, the situation is further complicated by the possibility of nonspecific 
cross neutralization by certain of the unidentified components.” 

The recognized limitation of the neutralization method for guiding 
fractionation could to some extent be overcome by direct testing on 
Type I patients who are sensitive to the unidentified allergens alone but 
who are not sensitive to CS-1A. Tests on patients of this type could 
be used for clinical guidance of fractionation procedures similar to 
those employed in the isolation of CS-1A. Two such cottonseed-sensitive 
patients were discovered in this investigation, but attempts to use them 
for guidance in chemical fractionation procedures have not yet been 
made. It is also recognized that the sensitivity of 2CS-sensitive patients 
may be owing to allergens of different identity than those which react 
with reagins in CS-1A neutralized serum. That different allergens are 
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responsible for these two reactions is indicated by the fact that heating 
a globulin preparation to 85° C. destroyed its wheal-producing capacity 
on 2CS-sensitive patients, E. M. and W. E. Heating, however, did not 
appear to affect the wheal-forming capacity of the globulin in sites pas- 
sively sensitized with CS-1A neutralized serum (Table I). Available 
evidence does not exclude the possibility that 2CS activity of the globu- 
lin preparations was owing to the presence of a diffieultly removable 
contaminant. The persistence with which CS-1A remained in the 
globulin preparations, as shown by anaphylactic tests, demonstrated the 
difficulty of eliminating traces of contaminants from ihem. 

The indication that 2CS activity was owing to the globulin fraction 
of cottonseed was of particular interest because of the possible rela- 
tionship of proteins containing relatively high proportions of arginine to 
allergenie activity. More than 20 per cent of the total nitrogen content 
of the cottonseed globulins is arginine nitrogen.’® '*'S  Mitehell and 
Hamilton'® pointed out that proteins of nuts and certain oil-bearing 
seeds were uniformly rich in arginine (20 per cent of the total nitrogen), 
moderately rich in lysine, and relatively poor in histidine. For the most 
part, these arginine-rich proteins were globulins. The clinical observa- 
tion that most cottonseed-sensitive patients are also sensitive to nuts and 
certain oil-bearing seeds has been frequently made and previously re- 
eorded by Bowman and Walzer.?” Allergens from these sources are of the 
highest poteney of any from vegetable sources. As high as 33 per cent 
of the total nitrogen content of fraction CS-51R was found to be arginine 
nitrogen.2! It was therefore previously suggested that coexistent sensi- 
tiveness to cottonseed, nuts, and oil-bearing seeds was possibly due to 
proteins of high arginine content like CS-51R. 

It seems possible also that globulins of nuts and other oil-bearing seeds 
may be allergenically analogous to the globulin of cottonseed. 


SUMMARY 


1. A method for guidance in chemical fractionation procedures and an 
attempted isolation of unidentified allergens in cottonseed are described. 

2. Globulin fractions of cottonseed, which retained 2CS allergenic 
activity after prolonged purification, were prepared. These purified 
globulin fractions were not completely free from CS-1A, as shown by 
anaphylactic tests. 

3. Conclusive evidence of the specificity of the skin response of cotton- 
seed patients to CS-1A and 2CS was shown by direct testing with a series 
of fractions. Two Type I patients reacted positively when tested with 
whole cottonseed or unheated globulin preparations but negatively when 
tested with CS-1A or CS-51R. 


The authors are indebted to Dr. E. J. Coulson for the anaphylactic tests and to 
E. J. Umberger for nitrogen determinations by the Kjeldahl micromethod. 
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CUTANEOUS REACTIONS AS AN INDEX TO DESENSITIZATION 
TO HISTAMINE 


Harry C. Browne, B.S., M.D., M.S. (in Med.) 
ROCHESTER, MINN. 


I. INTRODUCTION AND HISTORICAL RESUME 


INCE the isolation and chemical identification of histamine (B- 

iminazolylethylamine) from ergot by Barger and Dale,’ a great 
deal of investigation has been done with the drug from chemieal, 
pharmacologic, physiologic, and ¢linical standpoints. In this paper I 
propose to deal primarily with one phase of the amine’s activity; 
namely, the response of the skin to intradermal injections. It is our 
purpose to describe changes in the cutaneous response to histamine after 
repeated subcutaneous injections of gradually increased amounts. 

The effect of histamine on the skin was first noted by Eppinger*® in 
1913. Sollman and Pilcher,* in 1917, experimenting mainly on them- 
selves, produced loeal reactions to histamine which were identical with 
Eppinger’s findings. Their methods were the searification technique, 
or ‘‘bloodless vaccination,’’ and the Mucuna technique. The latter 
consisted of rubbing gently on the skin, to which histamine had been 
applied, cowhage, or Mucuna, for one minute. This material consists 
of stiff hairs from leguminous seed pods. They found that the amine 
produced a wheal up to 1:500,000 dilution; that a 1:5,000,000 dilution 
had no effect. It must be remembered, when considering the dilutions 
I used, that Sollman and Pilcher did not use the intradermal injec- 
tion technique. They described the resultant wheal, itching and red- 
dening: (flare), but drew no further conclusions. 

The Triple Response.—The work of Lewis and his colleagues* is most 
illuminating and will be considered in some detail. They described 
the skin reaction as a ‘‘triple response’’; namely, (1) vasodilatation 
of the small vessels at the site of injection; (2) a diffuse flare; and 
(3) an area of local edema or wheal which appeared over the small 
area exhibiting the vasodilatation. The vasodilatation and wheal are 
due to direct action on the capillary wall; the wheal is caused by an 
increased permeability of the capillary wall with resultant exudation 
of fluid into the tissue spaces. The flare is caused by a local nerve 
reflex and is obtained up to five to seven days after section of the 
peripheral nerve, before degeneration sets in. The mechanism of this 
reflex will be considered later. 


Thesis submitted to the Faculty of the Graduate School of the University of 
Minnesota in partial fulfilment of the requirements for the degree of Master of Science 
in Medicine. 
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This reaction has been observed for many years to follow a wide 
variety of dermal stimulants. When the skin affected by the flare was 
examined under the microscope, Krogh’ found that the capillaries and 
venules were widely dilated and that the current of blood flow was 
accelerated. Carrier® (1922) introduced histamine in 1:1,000 dilution 
into the skin by means of a glass capillary and noted at the nail base 
widening and hastening of the stream. The latter is due principally 
to arteriolar dilatation. For this reason the flare is sometimes called 
‘arteriolar flare.’? Because of the nervous mechanism provoking it, 
it is often called ‘‘reflex erythema.”’ 

Miller,’ in 1913, first drew attention to the difference in skin re- 
sponse to histamine in sensitive and insensitive skin. He stated the 
arteriolar flare was unobtainable in skin deprived of its nerve supply 
through injury to the nerve trunk and in areas corresponding to in- 
juries of the spine and cord. He therefore coneluded that the flare 
was brought about through a spinal cord reflex. His evidence, how- 
ever, Was incomplete, as was shown by the later work of Lewis, for he 
failed to show that involvement of the posterior root ganglia or sensory 
nerves leading to degeneration would be equivalent to section of a 
peripheral nerve. Breslauer® (1919) observed this flare after applica- 
tion of mustard oil to the skin and noted its occurrence only when the 
peripheral nerves were intact, and its absence when the skin was anes- 
thetized with novocain. Lewis'’ demonstrated that the flare occurs 
even when the corresponding section of the spinal cord is destroyed 
if the posterior root ganglion is left intact. The reflex, then, is strictly 
a local one not depending on the spinal cord. Even if the nerve trunks 
to a part are severed, the reaction is still obtainable wntil degeneration 
sets in. The reflex, therefore, must involve a distinctly local nervous 
mechanism, and the conception of this mechanism is as follows: stimu- 
lation of the end-organs of the fibrils of a single nerve fiber results in 
a spread of the impulse to all the branches of that fiber and causes 
relaxation of the capillary and arteriolar walls with which it is con- 
nected. Local vasodilatation and wheal formation oceur in areas long 
after degeneration of their peripheral nerves, and, therefore, do not 
depend upon the integrity of this nervous mechanism but rather on 
direct stimulation of the cells of the vessel walls by the irritating agent. 

Because of the rise in skin temperature of the area exhibiting the 
flare, Lewis’? concluded that blood flow is increased and that arterioles 
must be involved. This was substantiated by the fact that he could 
produce a flare of arterial color in an extremity in which the venous 
circulation was occluded and the skin was bluish; also by the fact that 
when the arterial circulation was occluded, no flare was produeed, but 
when the circulation was opened, it appeared, following the subsidence 
of the general reactive hyperemia. This was taken to prove that the 
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‘apillaries and venules had no active part in production of the flare, 
for, if they did, it should have appeared during the arterial occlusion. 
Krogh’ disagreed on this one point, believing the minute vessels do play 
their part. He stated that it is impossible passively to open the smaller 
vessels by arteriolar dilatation alone, for a flow of almost any magnitude 
brought about by arteriolar dilatation ean be taken up by the capillaries 
and venules without appreciable dilatation. 

As regards the exact path of the reflex, there are contradictory views. 
Torok and Rajka® (1925) found that the injection of novocain under the 
true skin, though producing anesthesia, failed to inhibit the erythema. 
This would lead one to believe that the pathways were superficial, run- 
ning in or close to the corium. Lewis, Grant, and Marvin!® (1927), how- 
ever, stated that the reflex does not pass through the true skin because 
they could not inhibit it by superficial incisions (3 to 4 mm. through the 
skin and 2 em. in length). The flares in these cases passed beyond the 
barriers. Krogh’ brings out the interesting opinion that perhaps the 
reflex had spread around or about these barriers, traveling by way of the 
intricate web of nerve fibers in the skin. He substantiated this point by 
a clever experiment in which he completely surrounded the site of injec- 
tion by four superficial incisions and noted in general no passage of the 
flare beyond thé incisions. He concluded that the nerve fibers for the 
most part traveled in the superficial layers of the skin. As to the 
exact nature of the pathways used, it is the common belief that the 
peripheral sensory fibers are responsible, and, of these, most likely 
pain-earrying ones. 

There is a great similarity between the histamine response described 
above and that produced by mechanical irritation of the skin and by 
application of a wide variety of chemical stimulants. Lewis and 
Harmer’ postulated that these latter reactions were due to liberation 
of a histamine-like substance, probably histamine itself, from injured 
tissue cells. In patients with urticaria factitia they could produce, by 
extensive stroking of the skin over large areas of the body, systemic 
reactions practically identical to those following the administration of 
histamine, namely, flushing of the face and increased skin temperatures. 
The blood pressure and pulse rate remained about the same. To cor- 
roborate this evidenee, Harris'? (1927) succeeded in showing that aleo- 
holie extracts of the human skin (obtained at surgical operations) con- 
tained a substance which acted like histamine and which was not acetyl- 
choline. He found that normal skin contained about 1:100,000 parts of 
this histamine-like substance and that it was present in the epidermis in 
quantities six times that contained in the dermis. Orr’ stated that the 
histamine content of epidermis was 24 mg. per kilogram (equivalent 
to a 1:40,000 solution), and that it was not present in injured skin in 
greater amounts than in intact skin but disappeared from the injured 
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skin in a short time due to absorption by the blood. If the amount 
absorbed was adequate, a systemic response occurred. 

The Histamine Skin Reaction in Pathologic Conditions —The skin 
reaction to histamine has been used as an aid to diagnosis in a wide 
variety of pathologic states of the human organism. The value of some 
of the conclusions is questionable, and the actual aid the test affords 
is uneertain. Several workers have noted changes in the way of re- 
duction in size of wheals or a delayed or absent flare in circulatory 
deficiencies. King" tested the skin with histamine in patients with 
dermatophytosis, alopecia areata, and scleroderma. MeConnell’® noted 
larger wheals during allergic manifestations (hay fever, asthma, ete.). 
Caldwell and Mayo'® used the test in Raynaud’s disease, scleroderma, 
and echronie infectious arthritis with inconclusive results. Loeser™ put 
to clinical use the known fact that the flare depends on nerve supply 
peripheral to the posterior root ganglia and sensory nerve roots and 
used the test to detect true dermal anesthesia. Most of the workers 
have used the wheal as the diagnostie criterion rather than the flare, 
and King said the flare was not a good criterion as the size varied so 
greatly in each individual and in different individuals. However, he 
used the scarification technique with one drop of a 1:1000 solution of 
histamine acid phosphate, pricking into the skin seven times with a 
needle. Attempt to compare flare sizes with such a method seems 
inaccurate, for the method is qualitative and the conclusions quantita- 
tive. It seems that in most of the pathologic states mentioned there 
are more valuable and definite diagnostie criteria at hand to aid the 
physician than the histamine skin test. 

Ernstene and Snyder'® noted the effect of arteriosclerosis and benign 
and malignant hypertension on the area of histamine flares. They 
abandoned the puncture method and used the injection technique. 
Their experiments were well carried out and effectively presented. 
Their results were: (1) With 9.02 ¢.c. of 1:2000 solution of histamine 
dihydrochloride injected intradermally, the average flare produced in 
thirty normal individuals was 31 sq. em. in area. The injections were 
not done in a constant temperature room. There was not much varia- 
tion in size between any of the normal flares. (2) In patients with 
arteriosclerosis and normal blood pressure there was slight reduction 
in the size of flares, 18 to 22 sq. em. (3) In benign essential hyperten- 
sion the area was within normal limits, averaging 29 sq. em. (4) In 
intermediate hypertension the average flare was 20 sq. em. (5) In 
malignant hypertension, it was 16 sq. em. They postulated that the 
reductions in area of flare were due to changes in the size of the lumen 
of the arterioles, either organie changes in the walls, or functional, 
spastie states. They believed that these observations might be put to 
use as diagnostie criteria in the case of malignant hypertension where 
other tests might be inconelusive. 
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Shin Immuntty.—There are contradictory views as to whether re- 
peated applications of histamine to the skin produce ‘‘immunity.’’ Soll- 
man and Pilcher® (1917) found that repeated injections whether to the 
same or to the opposite arm produced smaller wheals in the later appli- 
sations. There was no mention of any change in the size of the flares. 
Ebbecke'® (1923) stated that the reactions from histamine were not 
reduced, while those of the specific poisons (nettles, ete.) induced a more 


ee 


or less complete ‘‘immunity.’’ 

Summary.—When histamine is injected into the skin there is elicited 
a triple response; namely, (1) vasodilatation of the small vessels at the 
site of injection, (2) a diffuse flare, (3) an area of loeal edema or wheal. 
The vasodilatation and wheal are the results of direct action of histamine 
on the capillary wall. The flare is caused through stimulation of 
peripheral nerves (probably pain fibrils) and consequent arteriolar 
and minute vessel dilatation. These nerves probably travel through 
the superficial layers of the skin. The response depends upon the 
integrity of the nerves from posterior root ganglion to the periphery. 
The mechanism involved is strictly a local reflex. The histamine skin 
response has been used in a wide variety of pathologie states as a diag- 
nostie aid, but its value is questionable. 


II. THE PROBLEM OF HISTAMINE DESENSITIZATION 


The problem of histamine desensitization is a relatively new one. It 
is not established definitely as yet whether or not such a state exists. 
There is good evidence to indicate that many of the allergic manifesta- 
tions are due to liberation of histamine or histamine-like substances 
from the tissues involved. Giant urticaria has been treated success- 
fully with histamine. It has been suggested that cold allergy repre- 
sents a histamine-like reaction (Horton and Brown*' and Levine**) 
and that it may be treated with success by repeated injections of his- 
tamine in increasing dosages. Bray?’ reported a case of a boy sensitive 
to eold who experienced systemic histamine-like reactions and marked 
swelling and redness of the hand immersed in water at 45 degrees. 
Successful immunity was produced to this type of physical allergy by 
repeated injections of histamine. Intermittent hydrops and periodic 
edema have been treated in similar fashion. Mueller** reported the 
case of a woman with periodic edema of the left hand occurring every 
fourteen days and lasting seven days who received repeated increasing 
amounts of histamine with resulting temporary relief for five weeks, 
at which time the edema recurred and a second course of injections 
was given; eleven months later she was still free of edema. 

These instances show the favorable results obtained with histamine 
in some states of allergy. With this thought in mind, Roth and 
Rynearson?’ treated insulin hypersensitivity with repeated injections 








24 THE JOURNAL OF ALLERGY 


of the amine and concluded that this procedure was the quickest and 
best eure of the insulin allergic state. 

This evidence supports the theory that histamine desensitization can 
be accomplished. This is not direct evidence. It does show, however, 
that in pathologie conditions in which there is reason to suspect 
histamine as the cause, repeated injections of the drug in some way 
alter the physiology of the organism so that the pathologic condition 
no longer exists. For want of a more exact definitive term pertaining 
to this state, I use the word ‘‘desensitization.”’ I do not intend this 
to imply an antigen-antibody reaction but merely a state of altered 
response of an organism to a specifie substance, the basis of which is 
not yet understood. It is not within the scope of this paper to deal 
in detail with the exact mechanism involved. 


Il. PRELIMINARY INVESTIGATIONS AND METHODS 


The patients used in the experiments were obtained from various sec- 
tions of the Mayo Clinic. Most of them were suffering from headache 
which could be classified as a vasodilating or erythromelalgie type. This 
syndrome has been described by Horton, MaeLean, and Craig.2® The 
characteristie svmptoms and physical and laboratory findings are as 
follows: (1) Hemierania. The headache usually is one-sided, but may 
progress during its course to become generalized; (2) onset is usually 
later in life than the typieal migraine which so frequently begins in 
childhood or adolescence; (3) precipitation of a typical headache may 
be effected by vasodilating agents such as alcohol, heat, and histamine; 
(4) relief by vasoconstricting agents such as epinephrine or cold; (5) 
inereased skin temperature of the side of the head affected during an 
attack of pain; (6) signs of loeal vasodilatation over the area of pain, 
such as flushing, sweating, laerymation, rhinorrhea; (7) relief of pain 
by manual pressure over the temporal or earotid artery (ineonstant ) ; 
(8) frequent occurrence while the patient is lving down (increased blood 
supply to the head) or exaggeration of an already existing headache by 
change to the supine position; (9) absence of definite migrainous  peri- 
odicity, nausea and vomiting, scotomas. 

It was proposed by Horton, MacLean, and Craig that this type of 
headache was due to histamine vasodilatation. In patients exhibiting 
this svndrome most of the characteristie symptoms (and sometimes all) 
‘an be produced by the injection subcutaneously of 0.1 to 0.7 me. of 
histamine. The headache that results is indistinguishable from the 
patient’s own spontaneous headache, and there is a rise in skin tem- 
perature over the side of the head corresponding to the location of the 
pain. Many writers have produced evidence that some headaches are 
due to loeal vasodilatation. Clark, Hough, and Wolff?’ produced head- 
ache by the intravenous injection of 0.1 mg. of histamine phosphate 
and simultaneously recorded the blood pressure, temporal pulsations, 
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and intracranial pulsations by an ingenious experimental set-up. Their 
conclusions, after careful evaluation of their own work and that of 
many other investigators in the field, were as follows: the head- 
ache produced by an injection of histamine was a result of dilatation 
of the cerebral vessels; the headache occurred at the moment when the 
blood pressure began to rise after its initial fall after the injection, 
and not during the fall. They believed, therefore, that the cerebral 
vessels, being in a state of relaxation when this rise in blood pressure 
occurred, could not adequately accept the new burden of increased 
magnitude of flow, and sensory end organs in their walls were stim- 
ulated, resulting in painful sensation. When the intracranial pres- 
sure was raised to certain limits, this effect was neutralized, causing 
diminution or disappearance of the headache. Pickering®* drew similar 
conclusions. Balyeat and Rinkel?’ concluded that migraine as a whole 
is caused by local vasomotor dilatation, producing congestion of the 
brain corresponding to a hive on the skin. They classified the disease, 
therefore, as allergie in origin. 

Other patients used in our experiments were receiving histamine 
treatment because of allergic manifestations that did not respond to 
routine methods, sueh as vasomotor rhinitis, urticaria, drug sensitiv- 
ity, ete. 

These patients received the usual course of histamine treatment 
given at the eclinie which consists of small subcutaneous injections of 
histamine acid phosphate in gradually increasing dosages twice daily 
for a period of ten days to two weeks. The patients remained at the 
clinie during this time and were observed from day to day. The initial 
dose consisted of 0.25 ¢.c. of histamine acid phosphate in dilution of 
0.19 me. per cubic centimeter, or the equivalent of 0.025 me. of hista- 
mine calculated as histamine base. This dosage was increased at each 
injection by 0.05 ¢.e. until 1 ¢.¢. was reached, when it was maintained 
at that level. If systemic reactions occurred after injection (flush- 
ing, fall in blood pressure, severe headache), the amount of histamine 
was reduced and gradually increased. Most of the patients exhibited 
no reactions to these small dosages. 

It was necessary to control the experiments carefully, realizing the 
physiologic basis for the skin response which has been described earlier. 
Sinee it has been definitely shown that the flare depends on arteriolar 
and minute vessel dilatation, it would seem that there should be a 
difference in the size of flares obtained in skin at different tempera- 
tures. To show this definitely, three normal subjects were tested in 
the following manner. The subject was placed supine in a constant 
temperature room at 86° F. and 40 per cent relative humidity. Thermo- 
couples were applied to four areas on the arm and forearm, and tem- 
perature readings were taken until constant. Then the thermocouples 
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were removed and intradermal injections were performed, using hista- 
mine in dilutions of 1:100,000, 11,000,000, 1:4,000,000 and 1:8,000,000 
in the exact areas to which the thermocouples had been applied. At 
maximal flaring, the flare zones were recorded on tissue paper and 
their areas calculated by the methods presently to be deseribed. Then 
the subject was moved to a room at 78° I’. and 40 per cent relative 
humidity and the exact procedure duplicated. This was done a third 
time in a room at 68° T°. and 40 per cent relative humidity. For the 
second series of injections | used the other arm and then by the time 
the individual was ready to be placed in the cold room (68° F.) the 
reactions on the first arm had entirely disappeared, making it possible 
to use that one for the third series. One of the subjects was started 
in the warm room (78° F.), then moved to the hot room and then to 
the cold room. In the normal subject T could detect no difference 
in the skin reactions of either arm to the same amount of histamine. 
The results of this experiment are recorded in Table I, and the data 
concerning Subject 1 are graphically depicted in Fig. 1. There was ¢ 
marked difference in size of flares taken at different temperatures. 




















TABLE I 
DIFFERENCE IN SIZE OF FLARE AT DIFFERENT TEMPERATURES 
AREA (SQ. CM.) OF FLARE OB- 
SKIN TEMPERATURE (° (.) REPRE- 
ee ee er TAINED AT SITE OF THERMO- 
TEMPERATURE OF} senTED BY THERMOCOUPLE NO. — pi potion . ee 
> ° a.) COUPLE NO. 
ATR (° es) 
1 2 ) + 1 2 3 4 
Subject 1 
25.0 ated +14 Ee 31.6 10.0 14.5 15.3 Zi 
29.9 36.1 6.0 er 35.9 16.9 24.0 28.3 32.8 
19.0 30.2 10.3 28.4 28.8 Dell 11.0 14.4 15.7 
Subject 2 
29.8 35.2 35.3 30.2 3022 14.0 24.6 54.0 55.4 
25.6 Seso 12.9 oot 2.3 Wier 21.7 23.4 36.0 
20.4 3161 a eS So se9 15.4 17.3 22.1 29.6 
Subject 3 
98.2 a4 | 34.2 30.0 4.5 ee eos, yee 23.6 
yds ye | oe 31.8 eee 2.5 Ree wots, ae 14.0 
20.2 28.8 29.0 28.7 29.7 an = a 10.8 





























The flares taken in the hot room (86° F.) were considerably larger and 
the color was a deeper red, and the margins were more irregular. The 
flares in the cold room (68° I*.) were the smallest and palest, and those 
in the warm room (78° F.) were intermediate both as to size and in- 
tensity of color. One of these individuals, Subject 2, showed the most 
intense flaring I have seen with my dilutions. The area of the flare 
(1:100,000) in the room at 86° F. was almost twice that obtained in 
the room at 68° F. Another of the three subjects, Subject 3, reacted 
only to the strongest solution in all the environmental temperatures 
used. Subject 1 was about a ‘‘normal’’ reactor. It is interesting to 
note the slight change of skin temperature that can produce a great 
change in area of flare. 
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For all experiments subsequently carried out, a constant temperature 
room at 78° F. and 40 per cent relative humidity was used. 

Since it has been shown that the skin temperatures of a limb depend 
in part on the position of the limb (Sheard and co-workers*"), all pa- 
tients were tested each time in the supine position with arms at a 
straight angle. 


Approximate temperatures of skin 
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1:4,000,000 & 1:100,000 histamine 


Fig. 1. Fig. 2 


Fig. 1.—Changes in the size of flares in the skin of a control volunteer subject at 
different cutaneous temperatures. 


Fig. 2.— Various sites of intradermal injections. 


It was decided to use the forearm and upper arm for the sites of 
injection. It is known that the fingers are customarily colder than the 
forearm and arm. Now the question arose: Is the skin temperature 
different at various levels on the limb and is there a lessened gradient 
as we approach the digits? To determine this, eight normal individuals 
were placed in the constant temperature room (78° F.) in a supine 
position and thermocouples were applied to areas subsequently to be 
used as injection sites; namely, three areas on the volar surface of the 
forearm and three on the lateral surface of the arm (Fig. 2). Tempera- 
ture readings were taken every two to three minutes until constant, 
then the figures were charted and comparisons made. The results are 
shown in Table If. There were no significant differences in tempera- 
ture between each of these areas; the average maximal variation of 
all subjects tested was 0.95° C. in the regions tested. There was no 
lessened gradient of temperature from No. 1 thermocouple to No. 6. 
These areas, then, from this standpoint, could be used satisfactorily for 
the sites of injection and correct comparisons made. 
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TABLE II 


SKIN TEMPERATURE AT VARIOUS SITES ON THE ARM AND FOREARM 
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The next step was to decide what dilutions to use. Carrier,’ Cald- 
well and Mayo,'® Kine,'* Starr,*! and DeTakats (and co-workers**) 
used a 1:1,000 dilution of histamine with the cutaneous puncture 
method, placing a drop of the solution on the skin and puneturing 
through it. This method is unsatisfactory for a quantitative experi- 
ment, for the amount of solution actually introduced is variable as are 
the size and depth of the puncture wound. Neill and associates** and 
Alexander and eo-workers** employed known quantities of dilutions 
varying from 1:2,000 to 1:10,000,000 injected intradermally with a 
syringe. After trying various dilutions I decided to use four differ- 
ent ones: 1:100,000, 1:1,000,000, 1 :4,000,000 and 1:8,000,000. All dilu- 
tions were made with normal saline. The reason for employing all 
of these was that | thought the desensitization process might be a 
partial or relative thing which would be brought out by some dilutions 
and not by others. These dilutions in most of the individuals tested 
produced reactions distinguishable from control injections of the same 
amount of normal saline. The amount used in each ease was 0.05 ¢.e. 
The solutions were kept in small, brown glass bottles with rubber 
diaphragm stoppers. The strength of all solutions was calculated in 
terms of histamine base. The salt used in each case was histamine acid 
phosphate. Sharp, 25-gauge hypodermie needles were used and _at- 
tached to new tuberculin syringes with tight-fitting blue plungers. 
Each needle was previously cleansed with distilled water, alcohol, and 
ether, and each syringe with distilled water, and sterilized in dry heat. 
Injections were made with the least possible trauma into the superficial 
layers of skin of the volar surface of the forearm and the lateral sur- 
face of the arm, approximating the areas used in previous determina- 
tions of skin temperatures. Injections were performed by the same 
individual each time, so the technique was approximately the same. It 
was found that the flare reached its zenith in about ten minutes and 
remained the same for about five minutes longer, so the readings were 
taken ten to fifteen minutes after injection. This eliminates the traumatic 
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reaction which Neill and co-workers** found disappeared within ten 
minutes. I found (contrary to King) that readings were more easily 
obtained under artificial light than daylight; therefore, a 75-watt Mazda 
lamp was placed about two and one-half feet directly over the area for 
each reading. The method for graphically transferring the flare zone 
was as follows: When the flares and wheals were well developed, they 
were outlined on the skin with washable ink. Then thin tissue paper 
was placed over them and they were traced in pencil onto this and 
kept for planimeter calculations. Several observers have noted diffi- 
culty in determining the border of the flares in dark-skinned and sun- 
tanned individuals. This difficulty we did not find serious—there were 
no Negroes in our series, and the tests were done at a time when sun 
tan was not prevalent. However, it is true that the intensity and 
sharpness of the boundary of the flares vary in different individuals. 
Most of my patients exhibited clear-cut flare margins and in some 
where I was in doubt as to the exact periphery, looking through a 
bluish gelatine photographer’s filter sometimes made the line of de- 
mareation more distinct. Sites of injection that bled or oozed a rela- 
tively large amount of fluid when the needle was withdrawn were not 
used; the injections were repeated in a neighboring area. Skin testing 
was done before and after the course of subcutaneous injections and, 
in most cases, at intervals of three to ten days throughout the treatment. 
The usual interval between skin tests was three days. When all tests 
were done, the areas of the flares and wheals were caleulated with a 
Keuffel and Esser planimeter set for square centimeters. The areas ot 
the wheals were disregarded in subsequent procedures. 

In order to know whether normal individuals who were not receiving 
histamine injections subcutaneously exhibited variations in size and 
intensity of flares over a corresponding period, a control series of skin 
tests was done in sixteen normal persons. This series of normal] indi- 
viduals consisted of student nurses who were physically fit. 


IV. RESULTS 


The areas of the flares obtained both in normal control subjects and 
patients receiving histamine treatment are shown in individual tables 
(Tables V to LIT). In addition, Table III shows the average area of 
flares over the two-week period in the sixteen normal subjects. It will 
be seen from this that there is definitely no decrease in area of flares 
in the normal subjects who did not receive histamine therapeutically 
over the two-week period but rather a tendency toward an increase. 
The flares produced by the strongest dilution (1:100,000) were the 
least variable and showed very little difference in size at each injection. 
There was a greater change from time to time with the weaker dilu- 
tions. For this reason, in further analysis of the figures, the 1:100,000 
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TABLE IIT 


AVERAGE AREAS OF FLARES OBTAINED WITH DIFFERENT DILUTIONS IN SIXTEEN Nor- 
MAL CONTROL SUBJECTS OVER A PERIOD OF Two WEEKS 
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Fig. 3.—Area of flares in a control volunteer subject during a two-week period. 
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Fig. 4.—Absence of flares in a volunteer subject who was receiving histamine 
therapeutically. 
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dilution alone is considered. Of the thirty-two patients who received 
the histamine treatment, all but two showed a decrease in size of flare 
at the termination of treatment; thirteen of these, or 40 per cent, 
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Fig. 5.—Diminution in the size of flares in a subject who was receiving histamine 
therapeutically. 
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Fig. 6.—Actual tracings (reduced) of flares in a treated volunteer subject. 


showed an absence of flare. Since there is bound to be a considerable 
factor of error in the various procedures from the intradermal injee- 
tions to the planimeter calculations, despite the most careful technique, 
it was deemed necessary to determine how much of a reduction in flare 
size was actually significant and how much could be expected to occur 
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1 ~——s | Headache 16.1 red 12.2 red Excellent | 
2 | Headache 28.9 red Absent ‘| Excellent” 
| 8.3 faint red; 
3 | Headache 10.0 very red other dilu- Excellent 
| | tions negative 
4 Headache 26.5 very red a faint red | Excellent 
5 |Hyperhidrosis | 14.5 red ver red No change 
6 Drug sensitivity] 18.0 red ia red No change | 
7 V.M. R. 25.3 very red 6.9 red <=  § 
8 Headache 17.2 red 5.6 red No change 
9 Teadache 22.9 very red Absent Good 
10 Urticaria 24.6 red 25.0 red No change 
a4 Headache 13.8 red 16.8 faint red | Fair 
12 Headache 26.6 red Absent Good 
13 V.M.R. 14.0 red 7.1 faint red Excellent 
14 Headache 21.8 red Absent Fair 
15 Headache 16.6 red Absent Excellent 
16 Headache 31.5 very red 12.0 red Good 
17 Headache 14.5 red Absent Excellent 
18 Headache 33.9 very red 12.0 red Fair 
19 Headache 24.3 very red |15.6 red Fair 
20 Headache Initial negative; 4+} Absent Good 
da. later 19.1, 
faint 
| Headache 15.0 faint | Absent Excellent 
| 
22 V.M.R. and |Absent | Absent Excellent 
headache | | 
Zo Headache [20.8 red ‘ee Fair 
24 Urticaria [34.5 very red |18.0 faint red No change 
| | | 
25 | Headache a red (24.5 red | Pair 
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} | 
26 | Hyperhidrosis (20.8 red iNo change 
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sce ren INITIAL SKIN TEST | PINAL SKIN ChERSTAL ES 
CASE DIAGNOSIS : TEST SULT AT END OF 

(SQ. €M.) priest as 

(SQ. CM.) TREATMENT 
27 Headache 18.2 red 16.0 faint red |Good 
28 Headache 22.6 red 17.1 red Fair 
29 Headache 22.0) red Absent Fair 
30 Headache 50.4 very red 15.8 faint red |Good 
on Headache 14.5 very red Absent Good 
32 Headache No initial flare; 3| Absent Good 

days later 9.6, 
faint 





V.M.R., Vasomotor rhinitis. 


Without significance. To determine this, the following calculations 
were done. The figure representing the maximal individual variation of 
flare size in each normal subject between any two flare areas (1:100,000 
dilution only) was noted. Every variation was an increase in flare 
size toward the end of the two-week period. The greatest variation 
was 10.8 sq. em. and the least was 2.1 sq. em. The mean maximal vari- 
ation was 6.49 sq. em. The standard deviation, calculated according 
to Dunn,” proved to be 2.22 sq. em. Therefore, a change in flare area, 
in order to be significant, would have to be greater than 6.49 sq. em. 

2.22 sq. em. In other words, in order to state that a flare had signifi- 
cantly reduced in size, the difference must have been 8.7 sq. em. or 
ereater. According to this method, eight patients, or 25 per cent, 
showed significant reductions, ranging from 8.7 to 21.9 sq. em., the 
mean being 15.7 sq. em. Nine patients, or 28 per cent, showed insig- 
nificant reductions ranging from 0.9 to 7.9 sq. em., the mean being 
4+ sq. em. Two patients showed increases of 1.5 and 3 sq. em., respec- 
tively, which are insignificant. These results are shown in Table IV, 
together with the color intensity of the flares at beginning and end of 
treatment and the elinical diagnosis. The diagnosis ‘‘headache’’ refers 
to the syndrome of a vasodilating type of pain previously described. 
Some of these cases were very typical, others not. It will be noted in 
addition to the surface area change, that there is generally a decrease 
in color intensity which is sometimes marked. The clinical result is 
the patient’s estimation of improvement or lack of improvement after 
a period ranging from one week to six months after treatment. 
Attempting to correlate the flare change with the clinical result, I 
found that of the thirteen patients whose flares disappeared, five had ex- 
cellent results (100 per cent improvement), five good (75 per cent 
improvement), and three fair (50 per cent improvement). Of the eight 
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patients exhibiting significant reductions, one had an excellent result, 
two good, three fair, and two were unchanged. Of the eleven patients 
exhibiting insignificant reductions or increase in flare, three had ex- 
cellent results, one good, three fair, and four no change. Probably the 
most significant fact this information yields is that all patients who 
showed absence of flare derived some benefit from the treatment. 


11-17-36 11-21-38 11-25-36) 11-28-38 
Histamine 
1 
100,000 
1,000,000 - 
Sq-cl 


Sq. cm Og cm. 
1 
4,000,000 = “sn 
q cm. od. cm. Sq cm. 
ie CS 
aie 4.7 
Sq. cm. Sq. cm: 


8,000,000 
Fig. 7.—Actual tracings (reduced) of flares in a control volunteer subject, 
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Typical results are graphically represented in Figs. 3, 4, and 5. Fig. 
3 shows the sizes of flares over a two-week period in a control subject 
who did not receive histamine subeutaneously. The relative constaney of 
the size of the flares (depieted as ordinants) will be noted. Figs. 4 
and 5 show, respectively, absence and reduction in the size of the flare 
in subjects who received histamine therapy. Figs. 6 and 7 are actual 
tracings of the flare and wheal zones (reduced) in a treated and a con- 
trol subject, respectively. 


V. COMMENT 


There are several theoretically possible explanations for the absence 
and reduction in surface area of the histamine flare after a two-week 
period of subeutaneous injections of increasing amounts of histamine. 
That this is not due to the intradermal injections alone is evidenced 
by the fact that in the controls (who received no histamine therapy) 
the skin reactions changed insignificantly or increased in size. There- 
fore, the absence or reduction of flares must have been the result of the 
repeated, increasing dosages of histamine administered subeutaneously ; 
and we may say that the individuals showing such an absence or reduce- 
tion exhibited an altered response to histamine at some time during or 
after the treatment. 
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What is the mechanism behind the disappearance of the flare? Since 
the flare is caused by reflex dilatation of arterioles and minute vessels, 
its disappearance after adequate stimulation can be due either to 
an interruption in pathways conducting the reflex or to some agent 
which makes the stimulus inadequate. It is not conceivable to suppose 
the histamine treatment could in any way interrupt the conducting 
pathways, so this view may be discarded. Furthermore, such interrup- 
tion would alter the local sensorium and no such changes were evident 
in my patients. Then some agent must have been formed as a result 
of repeated injections of histamine which has a counteracting or neu- 
tralizing effect on the amine. There are several possibilities that come 
to mind here. It is conceivable that there has been an increased pro- 
duetion of the histamine-inactivating enzyme, histaminase,*® as a result 
of repeated administration of histamine. With an increased amount of * 
histaminase in the body, quantities of histamine previously capable 
of provoking a response might be rendered inactive. We must assume 
inactivation was complete within ten minutes (the interval after intra- 
dermal injection) when flares were read. This is a short time for hista- 
mine inactivation. However, the amount of histamine present in each 
intradermal injection was so minute that inactivation may have been pos- 
sible in this length of time. Furthermore, inactivation of histamine 
within the human organism is not sufficiently well understood to permit 
me to state that it takes a given period of time to inactivate a given 
amount of histamine, as ean be done in vitro. I attempted to provoke 
histamine flares in two subjects to whom I had given subcutaneous injec- 
tions of an histaminase preparation,* 2 ¢.c. intramuscularly, twice a 
week for a period of five weeks. I was able to produce normal- 
sized flares directly after injection of T-360 and at fifteen-minute 
intervals for two hours after injection. At the termination of the 
five-week period, histamine still provoked a flare of approximately 
the same size and intensity. The preparation of histaminase used was 
not well standardized, and I do not know how much histaminase was 
actually present. However, the amount that was present had no effect 
on the production of histamine flares. 

It is definitely known that in certain laboratory animals, repeated 
administration of histamine causes hypertrophy of the adrenal glands. 
This was observed personally at the Experimental Institutet while I 
helped Dr. H, E. Essex and Dr. B. T. Horton in work with guinea pigs. 
It is also an established fact that adrenalin and histamine are to a great 
extent pharmacologically antagonistic. Perhaps my patients, after re- 
peated stimulation by histamine, were capable of producing more adren- 
alin and, in this way, counteracting the action of histamine in the skin. 
I observed one patient to whom adrenalin was given intravenously 


*T-360, Winthrop Chemical Co., Ine. 
+Of the Mayo Foundation for Medical Education and Research, Rochester, Minn. 
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after skin tests had been done, and the flares faded very rapidly, 
Whereas they usually persist for about an hour. Reeent investigators 
have shown that the action of adrenalin may be mediated through the 
potassium-ion.** It is known that potassium is definitely connected 
with skin irritability. Perhaps the failure to obtain the usual hista- 
mine flares was due to an increased mobilization of potassium into the 
skin as a direct or indirect result of previous stimulation by the amine. 
This would fit in with the work of Lewis and others who found a 
certain period of unresponsiveness of the skin to urticaria after a 
severe attack of urticaria. This condition is presumably due to libera- 
tion of histamine (or I[-substance) into the tissue spaces of the skin. 

Perhaps the explanation lies in a combination of these possible fae- 
tors. It cannot be stated now. In recording my results IT mention 
only the size of the flare and discard the size of the wheal for several 
reasons. The wheals were usually so small that the error in outlining 
them, transferring them to paper, and calculating their areas was too 
ereat, and furthermore, any change they exhibited was usually insig- 
nificant. In only a few cases was there definite reduction in the size of 
the wheals, and in these they were immense to begin with. 

I observed two patients who returned about six weeks after the 
histamine treatment was done. One of them was having a return of 
symptoms for which treatment was instituted in the first place. She 
had previously shown a reduction of flare from 26.5 sq. em. to 10.8 sq. 
em. and on return exhibited a flare of 21.8 sq. em. The other patient 
had no return of symptoms. He had previously shown an absence of 
flare, having originally had one 28.9 sq. em. On the return visit his 
flare was 19.2 sq. em. These results would tend to make one believe 
that the desensitization process was a short-lived thing, lasting per- 
haps six weeks or less. I had no further opportunities to investigate 
this phase. 

In three patients receiving histamine treatment I was unable to 
produce an initial flare with any of the dilutions. One of these pa- 
tients, E. C., had good flares three days later. They subsequently dis- 
appeared and remained absent as long as I observed the patient. 
This individual had suffered a severe headache of the vasodilating type 
the day before treatment was started, and it is possible she may have 
been in an unresponsive or refractory state analogous to that which 
sometimes follows a severe spontaneous or induced attack of urticaria. 
Another patient reacted similarly under like conditions. The third 
patient never exhibited flaring with the dilutions used during the two- 
week period. He was the only patient in whom I could not produce 
faring with the 1:100,000 dilution at any time. The nerve supply to 
all areas of the skin used for injection was intact. 
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TABLE V* 


CONTROL 1 











DILUTION USED 








11/18/38 11/22/38 12/3/38 12/9/38 
1: 100,000 20.6 14.4 16.7 21.5 
1:1,000,000 6.0 8.5 14.0 11.3 
1:4,000,000 2.7 5.6 10.9 85 
1:8,000,000 23 3.8 | 35 7.0 





*Tables V-LII show the areas of flares in sq. 


of histamine. 


TABLE VI 


CONTROL 2 


ecm. obtained with different dilu‘ions 



























































DATE 
senacilaidaciaibiged 11/18/38 11/22/38 11/28738 1273738 
L: 100,000 20.2 25.0 25.6 22.7 
1:1,000,000 10.5 17.9 14.5 13.6 
1:4,000,000 | 3.9 7.03 6.2 8.0 
1 :8,000,000 | 2.9 5.4 3.9 4.5 
TABLE VII 
CONTROL 3 
| DATE 
ee See 11/21/38 12/3/38 | __:12/6/38 12/9/38 
1: 100,000 12.9 19.0 20.5 23.4 
1:1,000,000 8.9 10.5 115 16.5 
1:4,000,000 5.7 8.6 10.5 10.0 
1:8,000,000 D4 5.9 6.5 8.0 
TABLE VIII 
CONTROL 4 
DATE 
DILUTION USED 11/16/38 11/19/38 | 11/23/38 | 11/27/38 
1: 100,000 14.0 11.6 19.2 16.6 
1:1,000,000 ae 5.2 11.5 8.9 
1:4,000,000 2.0 3.9 4.0 3.8 
1:8,000,000 2.4 0.9 | 5.8 1.9 
TABLE IX 
CONTROL 5 
oa DATE 
siaiailciniiibicei 11/14/38 11/17/38 11/21/38 11/28/38 
1: 100,000 17.0 22.0 19.7 20.9 
1:1,000,000 55 $3 12.0 12.0 
1:4,000,000 4.7 7.0 6.4 | 9.2 
1:8,000,000 2.0 2.8 Dens 5.0 
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TABLE X 


CONTROL 6 


ALLERGY 



















































































DATE 
DILUTION USED = “FT no =a 
: 11/14/38 11/17/38 11/21/38 11/25/38 
1: 100,000 19.1 17.0 18.9 16.8 
1:1,000,000 6.6 5.9 8.8 8.8 
1:4,000,000 4.0 3.8 6.0 7 
1:8,000,000 2.6 3.2 5.8 3.9 
TABLE XI 
CONTROL 7 
DILUTION USE ween 
MILUTION USE = 7*) DO > wr 
, — 11/15/38 11/18/38 11/22/38 11/26/38 
1: 100,000 15.5 17.2 19.4 19.0 
1:1,000,000 12.8 6.0 9.0 6.9 
1:4,000,000 8.1 4.0 6.6 1.5 
1:8,000,000 2.4 3.4 6.8 7.0 
TABLE XII 
CONTROL 8 
DILUTION USE nt 
MLUTION USED ean = re ae 
; 11/15/38 11/18/38 11/25/38 11/28/33 
1: 100,000 14.0 11.8 16.8 3.6 
1:1,000,000 6.4 6.0 13.0 11.2 
1:4,000,000 5.6 4.9 tae 6.5 
1:8,000,000 4,7 3.1 2) 5.1 
TABLE XIII 
CONTROL 9 
| DATE 
MLUTION USE =a = Sao Fr 
eee eee 11/17/38 11/21/38 11/25/38 11/28/38 
1: 100,000 22.4 20.1 27.0 22.9 
1:1,000,000 15.4 11.4 24.0 12 
1:4,000,000 11.8 9.1 18.0 10.6 
1:8,000,000 9.9 4.0 6.2 8.8 
TABLE XIV 
CONTROL 10 
DATE 
MLUTION USE > 79 = 70 < 
on hr 11/19/38 12/3/38 12/5/38 12/9738 
1: 100,000 17.8 21.5 23.2 2oet 
1:1,000,000 fee 8.9 ge rg 7.0 
1:4,000,000 6.4 9.7 9.8 6.9 
18,000,000 5.0 7.6 8.0 8.8 
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TABLE XV 


CONTROL 11 


REACTIONS 
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DATE 
aera. Ce 11/14/38 11/17/38 11/21/38 11/26/38 
1: 100,000 26.0 22.9 20.3 25.6 
1:1,000,000 6.8 10.8 10.3 16.6 
1:4,000,000 6.4 10.4 11.6 io 
1:8,000,000 3.0 8.7 8.2 11.2 
TABLE XVI 
CONTROL 12 
; eee DATE 
DILUTION USED 11/16/38 11/19/38 12/5/38 12/12/38 
1: 100,000 18.7 14.3 25.2 18.0 
1:1,000,000 ae al 3.9 12.5 
1:4,000,000 2.8 b #r 6.3 7.0 
1:8,000,000 1.9 4.3 (el 8.3 
TABLE XVII 
CONTROL 13 
DATE 
a oe 11/19/38 11/25/38 11729738 | 12/9/38 
1: 100,000 13.5 19.8 17.9 23.0 
1:1,000,000 7.4 13.7 14.3 18.2 
1:4,000,000 (Bo: 12.0 10.9 14.6 
1:8,000,000 2.8 10.0 Ha 10.7 
TABLE XVIII 
CONTROL 14 
: ee | DATE 
sisted 11/19/38 12/3/38 12/5/38 12/7738 
1: 100,000 | 17.9 26.1 25.9 27.4 
1:1,000,000 | 8.5 11.0 13.8 16.7 
1:4,000,000 a2 7.6 13.8 4 
1:8,000,000 6.6 7.2 11.0 10.0 
TABLE XIX 
CONTROL 15 
: DATE 
a Sa 11/18/38 11/22/38 11/28/38 12/7/38 
1: 100,000 18.1 18.4 22.8 17.1 
1:1,000,000 10.0 14.1 16.2 15.6 
1:4,000,000 4.7 E23 14.3 10.0 
1:8,000,000 1.9 3.4 10.1 9.0 
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TABLE XX 
CONTROL 16 
: DATE 
Speer grees 17/38 11/21/38 11/25/38 11/28/38 
1: 100,000 21.8 24.0 29,4 26.5 
1:1,000,000 9,4 14.0 15.5 14.6 
1:4,000,000 6.0 13.0 6.2 15.2 
1:8,000,000 Bee 10.4 4.7 11.8 
TABLE XXI 
HEADACHE (CASE 21) 
_ DATE a, 
ee ner 11/24/38 11728738 12/2/38 12/8/38 
1: 100,000 15.0 10.1 Absent Absent 
1:1,000,000 11.8 Absent 
1:4,000,000 4.6 
1:8,000,000 Absent 
TABLE XXII 
UrTICARIA (CASE 10) 
— DATE 
DILUTION USED 3710739 2/16/39 3/1739 
1: 100,000 24.6 14.0 23.0 
1:1,000,000 11.2 5.0 11.2 
1:4,000,000 6.4 Absent 9.0 
1:8,000,000 5.2 Absent Absent 
TABLE XXIIT 
HEADACHE (CASE 12) 
| DATE ; 
DILUTION USED 3/95/39 , 379739 
1: 100,000 26.6 | Absent 
1:1,000,000 13.9 : 
1:4,000,000 Absent ' 
1:8,000,000 f 
i 
é 
TABLE XXIV i 
HEADACHE (CASE 31) : 
| DATE : 
meee vem 10720738 10/25/38 10/29/38 
1: 100,000 14.3 15.3 Absent é 
1:1,000,000 4.7 5.8 ; 
1:4,000,000 2.5 25 5 
1:8,000,000 93 2.0 





+ PLN. aH 








Gone 


ie 


oe ee ae 


BROWNE: CUTANEOUS REACTIONS 41 


TABLE XXV 


VASOMOTOR RHINITIS (CASE 3) 








DILUTION USED 








1: 100,000 
1:1,000,000 
1:4,000,000 
1:8,000,000 








DATE 
12/3/38 12/9/38 12/15/28 
14.0 12.7 7.1 
9.6 6.9 6.0 
8.7 4.2 Absent 
5.2 Absent 





TABLE XXVI 


VASOMOTOR RHINITIS (CASE 7) 



























































; ae DATE 
snnaiiinbiaailiachiceid 10718738 10/25/38 11/2/38 11/5/38 
1: 100,000 20.3 17.8 12.4 6.9 
1:1,000,000 9.0 10.9 9.7 4.5 
1:4,000,000 14.4 6.4 7.0 x 
1: 8,000,000 3.9 4.0 4.0 Absent 
TABLE XXVII 
HEADACHE (CASE 29) 
DATE 
eer rae 1/21/39 1/25/39 1/31/39 273739 
Ll: 100,000 22.0 18.6 Absent Absent 
1:1,000,000 to 3.0 
1:4,000,000 9.8 Absent 
1:8,000,000 11.0 
TABLE XXVIII 
HEADACHE (CASE 30) 
DATE 
a Sa 11/25/38 | __:11/3073% | 12/9738 12/16/38 
1: 100,000 30.4 or.7 SL 15.8 
1:1,000,000 | Be: 16.1 10.9 13.0 
1:4,000,000 11.4 11.0 10.8 9.8 
1:8,000,000 10.1 11.1 | 10.0 10.1 
TABLE XXIX 
HEADACHE (CASE 11) 
DATE 
eee ne ee 2/23/39 3/9/39 
1: 100,000 13.8 16.8 
1:1,000,000 10.5 10.0 
1:4,000,000 4.7 4.1 
1:8,000,000 Absent Absent 
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TABLE XXX 


HEADACHE (CASE 9) 














DATE 
DILUTION USED 3799/39 3790/39 
1: 100,000 22.9 Absent 
1:1,000,000 9.3 
1:4,000,000 6.0 
1:8,000,000 3.1 











TABLE XXXI 


HEADACHE (CASE 28) 

















| DATE 
nee Sere 1/18/39 1/23/39 1/31/39 2/3/39 
1: 100,000 22.6 16.5 9.4 ng 
1:1,000,000 17.6 14.0 Not done 10.9 
1:4,000,000 15.0 10.9 Not done 6.9 
1:8,000,000 11.9 Absent Not done Absent 





TABLE XXXII 


HEADACHE (CASE 27) 




















DATE 
oe ae 1/18/39 1/24/39 1/31/39 
1: 100,000 18.2 14.2 16.0 
1:1,000,000 16.5 7.0 8.1 
1:4,000,000 15.3 5.9 7.1 
1:8,000,000 13.6 Absent Absent 








TABLE XXXIII 


HYPERHIDROSIS (CASE 26) 



































DATE 
en ee 11/18/38 11/22/38 12/2/38 12/10/38 
1: 100,000 21.7 18.0 20.5 20.8 
11,000,000 7.0 13.6 10.4 11.0 
1:4,000,000 6.0 15.8 8.9 10.7 
1:8,000,000 2.5 8.0 9.4 4.1 
TABLE XXXIV 
HEADACHE (CASE 25) 
DATE 
ee 12/6/38 12/10/38 12/13/38 
1: 100,000 324 14.9 24.5 
1:1,000,000 14.5 11.4 11.0 
1:4,000,000 12.5 9.7 11.0 
1:8,000,000 9.1 14.7 8.5 
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nee DATE 
DILUTION USED 1723739 277739 
1: 100,000 34.3 18.0 
1:1,000,000 19.4 10.5 
1:4,000,000 17.0 Absent 
1:8,000,000 13.1 Absent 





TABLE XXXVI 


VASOMOTOR RHINITIS AND HEADACHE 


(CASE 22) 



















































































re DATE 
ee 11/29/38 12/1/38 12/6/38 
1: 100,000 Absent Absent Absent 
1:1,000,000 Absent Absent Absent 
1:4,000,000 Absent Absent Absent 
1:8,000,000 Absent Absent Absent 
TABLE XXXVII 
HEADACHE (CASE 20) 
; DATE 
Seen ee ae 11726738 11/30/38 1278738 
1: 100,000 Absent 19.1 Absent 
1:1,000,000 Absent 14.6 Absent 
1:4,000,000 Absent 11.4 Absent 
1:8,000,000 Absent 7.4 Absent 
TABLE XXXVIII 
HEADACHE (CASE 8) 
DATE 
eee ee 11722738 11/28/38 12/2738 12/6/38 
1: 100,000 47.2 14.1 11.9 5.6 
1:1,000,000 13.5 10.8 Eke 4.9 
1:4,000,000 9.7 9.3 7.6 3.0 
1:8,000,000 8.5 7.7 | 6.5 Absent 
TABLE XXXIX 
DRUG SENSITIVITY (CASE 6) 
PRE DATE 
sisniiniotalivianees 11/29/38 12/2/38 1275/38 12/12/38 
1: 100,000 18.0 13.3 14.1 12.4 
1:1,000,000 1S 12.8 9.8 6.5 
1:4,000,000 8.0 (ee 8.0 Absent 
1:8,000,000 9.0 5.1 7.0 Absent 
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TABLE XOX. 


HYPERHIDROSIS (CASE 5) 




































































DATE 
DILUTION USED [11/16/38 | 11719738 | 11/23/38 | 11/26/38 | 12/5/38 
Ll: 100,000 14.3 15.6 6.9 13.0 15.8 
1:1,000,000 10 4.5 6.3 9.8 3.6 
1:4,000,000 1.2 39 6.7 Absent 2.8 
1:8,000,000 1.6 2.4 5.9 Absent 2.0 
TABLE XXXXI 
HEADACHE (CASE 4) 
sani DATE 
DIEETION USED [10726738 | 10729738 | 11/2738 | 11/4738 | 11/11738 | 11/21/38 
1: 100,000 26.5 19.8 2.0 14.1 15.9 10.8 
1:1,000,000 26.3 9.5 9.7 10.8 14.8 D.0 
1:4,000,000 14.4 7.0 | D4 2.9 6.0 5.0 
1:8,000,000 yD) | 3.0 | Bet 2.4 | es Absent 
TABLE XXXXII 
HEADACHE (CASE 3) 
DATE 
ne eae NOR 11/4738 11/8/38 | 11/11/38 11/18/38 
1: 100,000 10.0 LS 9.0 8.3 
1:1,000,000 9.3 6.2 1.9 Absent 
1:4,000,000 4.0 5.3 1.9 
1:8,000,000 6.0 Absent Absent 
TABLE XXXXII1 
HEADACHE (CASE 14) 
DATE 
sessieiiiailinsanad 1/13/39 1/20739 1/23/39 1/31/39 
1: 100,000 21.8 6.0 Absent Absent 
1:1,000,000 13.8 Absent 
1:4,000,000 6.8 
1:8,000,000 Absent 
TABLE XXXXIV 


HEADACHE (CASE 2) 








DILUTION USED 





11/19/38 





1: 100,000 
1:1,000,000 
1:4,000,000 
1:8,000,000 


DATE 
yd /3s | 11/15/38 
28.9 Absent 
11.0 
9.2 
5.6 


Absent 
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TABLE XXXXV 


HEADACHE (CASE 1) 

















DATE 
en ee 10/25/38 | 11/1/38 11/7/38 
1: 100,000 16.1 12.9 12.2 
1:1,000,000 4.4 4.0 3.9 
1:4,000,000 aaa Ba | eal 
18,000,000 3.2 2.5 | 4.4 
TABLE XXXXVI 


HEADACHE (CASE 32) 

















DATE 
een. Veen 11/2738 11/5/38 11/9738 11/14/38 
1: 100,000 Absent 9.6 4.2 Absent 
1:1,000,000 7.0 Absent 
1:4,000,000 4.6 
1:8.000,000 5.0 
TABLE XXXXVII 


HEADACHE (CASE 19) 
































2 i RR SOE OP EN ORION SER OC 




















DATE 
DILUTION USED 10/10/38 10/20/38 10/24/38 
1: 100,000 24.3 22.5 15.6 
1:1,000,000 16.4 7.4 5.0 
1:4,000,000 6.3 2.9 5.3 
1:8,000,000 4.8 Bs Absent 
TABLE XXXXVIII 
HEADACHE (CASE 18) 
ca ia DATE 
DILUTION USED 10/22/38 10/28/38 
1: 100,000 33.9 12.0 
1:1,000,000 31.0 Absent 
1:4,000,000 43.5 
1:8.060,000 8.0 
TABLE XXXXIX 
HEADACHE (CASE 17) 
ie DATE 
DILUTION USED 11/4/38 11/9738 11/14/38 
1: 100,000 14.5 7.6 Absent 
1:1,000,000 10.5 5.0 
1:4,000,000 6.0 YP. 
1:8,000,000 3.5 Sed 
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TABLE L 


HEADACHE (CASE 16) 




































































DATE 
DILUTION USED (79/56/58 | 10/20/88 | 11/1/80 11/4/38 11/7/38 
1: 100,000 aio 21.4 19.3 20.1 12.0 
1:1,000,000 28.0 13.7 9,4 13.0 8.9 
1:4,000,000 8.7 5.9 3.9 8.8 7.4 
1:8,000,000 5.9 Absent Absent 8.2 3.9 
TABLE LI 
HEADACHE (CASE 15) 
ed DATE 
Senet. er 1/12/39 [1718739 1/25/39 
1: 100,000 15.6 11.8 Absent 
1:1,000,000 a2 Absent 
1:4,000,000 7.0 
1:8,000,000 Absent 
TABLE LII 
HEADACHE (CASE 23) 
ae dati ta DATE 
ee Nee 12/13/38 12/17/38 | 12/19/38 
1: 100,000 26.8 Absent Absent 
1:1,000,000 18.1 
1:4,000,000 14.0 
1:8,000,000 8.8 











VI, CONCLUSIONS 


1. The volar surface of the forearm and lateral surface of the arm 
can be used satisfactorily for comparative studies of histamine skin 
reactions. 

2. To evaluate histamine flares correctly, they must be produced 
under carefully controlled conditions: constant temperature environ- 
ment, standard posture of the individual and the arm to be tested, 
standard source of light, and uniformity of technique. I found a 
room at 78° F. and 40 per cent humidity, and the supine position of the 
patient with arm at straight angle satisfactory, and a 75-watt Mazda 
lamp placed two and one-half feet directly over the flare zone prefer- 
able to daylight for the reading of flares. 

3. The histamine flare varies in size and color intensity directly with 
the,skin and environmental temperature. Since many skin reactions 
are dependent on the release of histamine or histamine-like substance 
from the skin, this fact probably holds true for a wide variety of other 
skin reactions as well and should be borne in mind when comparative 
studies are made. Only a slight change in skin temperature apparently 
is necessary to produce a great change in the area of the flare. 
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4. The most useful dilution of histamine for skin testing of those 
I tried is 1:100,000 (histamine acid phosphate used, dilution calculated 
as base). 

5. The histamine wheal is not a good criterion to use in comparative 
studies of endermie reactions. 

6. Histamine flares provoked at intervals over a period of approxi- 
mately two weeks in normal subjects show no significant variation in 
size or color, or, if they do, perhaps a slight increase in size toward the 
end of the period. 

7. Histamine flares provoked at intervals over a period of approxi- 
mately two weeks in subjects treated with gradually inereasing amounts 
of histamine administered subcutaneously twice daily for the same 
period disappear in 40 per cent of cases, are significantly reduced in 
25 per cent, are insignificantly changed in 35 per cent. There is an 
apparent correlation between clinical result of treatment and state of 
histamine flare. If we assume the skin to be an index to systemic 
desensitization (as it is in allergie states), we may say that 40 per cent 
of the patients treated showed a complete desensitization, 25 per cent 
showed partial desensitization, and 35 per cent showed no desensitiza- 
tion. The desensitization phenomenon is probably accompanied by 
much individual variation and is perhaps relatively short-lived. 
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THE NEWER INTERPRETATION OF POSITIVE 
SKIN REACTIONS 


B. G. Erron, M.D. 
New ORLEANS, La. 


HE use of skin tests is a routine procedure in the practice of allergy. 

The understanding of their interpretation is of the utmost im- 
portance both in diagnosis and treatment. But despite their extensive 
use and admitted consequence, very little practical information econcern- 
ing their interpretation has appeared in the literature. Allergy texts 
contain such statements as ‘‘A positive specific reaction . . . means 
simply that the skin is specifically sensitive ... it does not necessarily 
imply that this patient is likewise clinically sensitive to this allergen 
or that it is of importance as an etiologic factor.’’' Another statement 
frequently made is that the interpretation of positive skin reactions 
should be considered tentative until confirmation is secured by (1) 
correlation with the patient’s history, (2) by deliberate exposure of the 
patient to the allergen, or (3) by treatment. This assertion implies that 
the confirmatory tests have greater diagnostic value than do the specifie 
skin reactions. 

The correlation of the positive skin reaction with the patient’s history 
is possible in only a small proportion of eases. Thus, a positive skin 
reaction to ragweed pollen in a patient with a clinical history of fall 
hay fever may be considered conclusive evidence that the ragweed pollen 
is the etiologic factor. However, such a correlation eliminates the possi- 
bility of extra pollen factors playing any role whatsoever in the produc- 
tion of the symptoms. In the largest proportion of cases, particularly 
when ubiquitous substances are involved, such as foods and house dust, 
such a correlation is impossible from a practical standpoint. Nonspecific 
factors, such as weather and infections, on the one hand and elinieal 
sensitivity to multiple substances on the other, prevent an accurate 
correlation. 

Deliberate exposure of the patient to the substance or the removal of 
the substance from the patient does not necessarily offer conclusive 
evidence of the allergic nature of the patient’s symptoms. Neither the 
induction of symptoms following the ingestion nor their absence follow- 
ing the removal of foods in patients with suspected gastrointestinal 
allergy necessarily implies that the symptoms are the results of an aller- 
gic reaction. Foods can and do produce dyspeptic symptoms by other 
mechanisms. The patient with peptic ulcer, or chronic cholecystitis, or 
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spastie colitis develops dyspepsia as the result of the ingestion of certain 
foods. The origin of the svmptoms in these instances is clearly not 
allergic in nature. The development of symptoms following inhalation of 
a substance also does not prove the allergic basis of the symptoms. It is 
not possible to distinguish between the irritant and the allergic reaction 
to house dust on such exposure. Furthermore, many substances, such as 
molds and feathers, contain large amounts of irritant substances, and 
with these, also, it is not possible to distinguish between the allergic and 
the nonallergie reaction. 

Failure to induce symptoms by exposure of a patient to a substance 
does not rule out the possibility that the particular substance is clinically 
important as an etiologic factor. Such tests frequently do not duplicate 
or even approximate clinical conditions. The dose of allergen to which 
a patient is exposed in these tests is usually large and the time of ex- 
posure is usually short, whereas under clinical conditions prolonged ex- 
posure and relatively small dosage are the rule. Furthermore, the non- 
specifie environment, such as the meteorologic and psychologic milieu 
‘an rarely, if ever, be duplicated. 

The effect of therapy cannot be considered as conclusive evidence for 
or against specific clinical sensitization. Reasoning from the results of 
therapy, whether successful or unsuccessful, is likely to result in the 
logical fallacy of ‘‘ post hoc, ergo propter hoc.’’ Clinical improvement 
may often be due to agents other than the allergic factor. Although 
this observation has been made many times, it was recently demonstrated 
clearly by Loveless and Baldwin’s studies on ‘‘coli metabolin’’ therapy 
of ragweed hay fever.2. These investigators found that there was no 
statistically significant difference in the incidence of improvement of 
symptoms when either ‘‘coli metabolin’’ or physiologic salt solution 
was used as the therapeutic agent, but that the incidence of improvement 
was significantly greater when either solution was used therapeutically 
than when no treatment at all was given. It was therefore evident that 
improvement of hay fever symptoms can be accomplished by psychologic 
means. We cannot, however, reason that, as the result of this study, 
the etiology of hay fever is psychogenie in origin. Failure to ameliorate 
symptoms by means of specific therapy may have no bearing whatso- 
ever on the etiologic importance of a particular substance. All too many 
patients who are clinically sensitive to specific pollens fail to obtain 
therapeutic benefit from specific therapy. 

It is therefore quite evident that the recommended confirmatory tests 
are inconclusive. None of these tests are critical of clinical sensitivity. 
They are merely additional presumptive or circumstantial evidence of 
specific sensitivity. Whether or not the confirmatory tests have greater 
value as diagnostic criteria of clinical sensitivity than do specific skin 
reactions remains to be determined. 











EFRON: NEWER INTERPRETATION OF POSITIVE SKIN REACTIONS 51 


The specific or allergic skin reaction is the expression of the reaction 
between the specific antibody, reagin, and its corresponding allergen. 
The reagin-allergen reaction presumably produces the release of a his- 
tamine-like substance, or perhaps of histamine, which aets upon the skin 
to produce the wheal and the surrounding erythema. Whealing, how- 
ever, is a fundamental form of skin response which may be produced by 
many mechanisms, the allergic reaction being but one which ean bring 
forth this response. Consequently skin reactions are of two types: (1) 
specific, wheal responses which are produced by the allergie mechanism ; 
and (2) nonspecific, wheal responses which are produced by mechanisms 
other than allergic. 

The nonspecific reactions may be produced by the following: (1) 
trauma; (2) primary urtieariogenie substances, such as morphine, 
codeine, atropine, piloecarpine;* and (3) allergenie extraets which have 
nonspecific properties because of their concentration, or their glycerin 
or histamine content. 

Trauma can produce the wheal response even in normal skin. It is, of 
course, a much more important factor in skin which has a dermographie 
tendency. Trauma is undoubtedly responsible for the majority of wheal 
and flare reactions to the intradermal injection of physiologic saline 
solution. A small but definite proportion of patients react with wheal 
and erythema when 0.01 ©. of physiologic salt solution is injected 
intracutaneously. A smaller proportion of patients show this reaction 
with physiologic saline solution when the scratch test is performed. 

Glycerin is also capable of producing nonspecifie reactions. With 
intracutaneous tests, concentrations of glycerin in physiologie salt solu- 
tion above 5 per cent produce a significantly greater incidence of wheal 
and flare reactions than does physiologic salt solution. The incidence 
of such reactions produced by concentrations of 5 per cent or less of 
elycerin in physiologic saline solution is not significantly greater than 
that produced by such salt solution alone. 

All extracts, whether of house dust, pollen, inhalants, molds, or foods, 
can be made to produce nonspecific skin reactions by sufficient increase 
in their concentration. As usually prepared, only a few allergenic 
extracts will produce a high incidence of such reactions with the serateh 
test. On the other hand, with intracutaneous tests it is necessary to 
dilute the extracts in order to avoid such reactions. 

Histamine, of course, produces a nonspecific reaction. The effect of 
histamine is much more apparent with the intracutaneous test than with 
the scratch test. 

Since skin reactions to extracts may or may not be on an allergic 
basis, it is necessary to distinguish between specific and nonspecific 
reactions. This distinction is accomplished by means of a biologie 
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methed. We determine the incidence of positive reactions which a 
particular extract produces in a control series (individuals who have no 
symptoms attributable to allergic disease). We also determine the 
incidence of positive reactions which this particular extract produces in 
a series of patients whose allergic symptoms are attributable to the 
particular substance in question. We then compute whether these in- 
cidences of positive reactions are statistically significant. If we find 
that the particular extract produced significantly fewer positive reactions 
in the control series than in the series of patients who are apparently 
allergic to the particular substance in question, then the reactions which 
we obtained, in both the control and the patient series, were specific. 
On the other hand, if there was no significant difference in the incidence 
of positive reactions in the two series, the particular extraet under in- 
vestigation was irritant, and we can make no evaluation concerning the 
allergic nature of any proportion of these reactions. 

Two examples will illustrate this: 

In Example I a 0.075 solution of purified house dust extract gave 
fifteen positive scratch test reactions in 200 control patients and 125 
positive reactions in 160 patients with perennial hay fever and asthma 
(Table 1).4° 


TABLE I 











PER CENT 
-OSITIVE NEGATIVE \OTAL | 
POSITIVE NEGATIVE | TOTAI mance 
Control patients 15 185 200 7.0 
Hay fever and asthma patients 125 35 160 78.1 





The difference in the incidence of the positive reactions in the two 
series is statistically significant. (The computation may be made by 
either the Chi square test or by the difference between two proportions. ) 
We therefore conclude that the positive reactions are specifie. 

Example II is in contrast to Example I. A house dust extract was 
reported as producing twenty positive reactions in thirty control patients 
and sixty-five positive reactions in eighty allergie patients® (Table IT). 


TABLE ITI 








| PER CENT 





POSITIVE NEGATIVE | TOTAL PORPrEYE 
Control patients 20 1 30 66.7 
Asthma and hay fever patients | 65 15 80 81.3 





The difference in incidence of the positive reactions in the two series 
of patients is statistically not significant. Therefore, this house dust 
extract produced nonspecific reactions, and no evaluation can be made 


concerning their allergic nature. 
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I wish to emphasize the fact that specificity or nonspecificity can be 
determined only by biologie methods. Specificity and nonspecificity 
cannot be designated or determined by the computation of physical or 
chemical ‘‘units’’ in extraets. The statement that an extract contains 
1,000 ‘‘protein or nitrogen units’’ or is a 1:5,000 solution does noi 
indicate its biologie ability to produce skin reactions. This can be ascer- 
tained only by actual skin testing. If such an extract is used without 
determination of the property to produce skin reactions, the user assumes 
that this particular extract will produce specific skin reactions. He 
has, however, very little justification for such an assumption. This is 
particularly true when the intracutaneous test is used. The specificity 
of skin reactions can be determined only by the relatively simple com- 
parative biologie method described above. There is no need for guesses 
and assumptions. 

The specific skin reaction is due to the interaction in the skin between 
the allergen and its specific antibody, reagin. When other shock organs 
are sensitized to a particular allergen, specific reagin is also present in 
them, and the interaction of allergen and reagin presumably is respon- 
sible for allergic symptoms. However, this mechanism alone does not 
explain the development of allergic disease. Black‘ first suggested that 
the reagin-allergen reaction was not the cause of clinical symptoms. An- 
other and as yet undetermined mechanism must function to precipitate 
the symptoms of allergic disease. That a mechanism other than the 
reagin-allergen reaction is concerned with the precipitation of allergic 
symptoms is evidenced by the following: 

1. It is common experience that the incidence of specific skin sensi- 
tivity is significantly greater than that of clinical sensitivity. This is 
manifested not only by the incidence of specific sensitivity in individuals 
who have no symptoms attributable to allergic disease (as the control 
individuals), but also by the incidence of multiple specific skin sensitivity 
without clinical symptoms in patients who have allergic disease from 
one or several substances. An example is the not infrequent finding of 
skin sensitivity to grass or tree pollens in patients who have allergic 
symptoms from ragweed only. Another example is the presence of 
specific sensitivity to pollens in patients whose allergic symptoms are 
caused only by house dust. This phenomenon is so well known that many 
authors have termed such specific skin reactions as expressions of either 
past or potential clinical sensitivity. 

2. It has been demonstrated that specifie skin sensitivity may antedate 
clinical sensitivity by quite a long time. For example, Phillips® has re- 
ported the development of specific sensitivity to sugar beet pollen one 
vear before the onset of clinical symptoms. 

3. It is common experience that specific skin sensitivity may remain 
long after clinical sensitivity has disappeared. Not only is this a fre- 
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quent experience in routine allergy practice, but it also occurs in cases 
of cestode infection. In echinococcus infection, the skin reaction is 
positive not only as long as cysts remain in the patient but may continue 
so for five to seven years after surgical removal of all cysts.” 

4. Although specific skin sensitivity is demonstrable whether symptoms 
are present or not, allergie symptoms are commonly intermittent. 

It is, therefore, apparent that specifie skin reactions may or may not 
be relevant to the presenting symptoms. Those that ave relevant are the 
diagnostie reactions which constitute the clinically significant fraction 
of the total number of specific reactions. 

Specific skin reactions occurring in control patients (individuals who 
have no symptoms attributable to allergic disease) are devoid of etiologic 
significance with respeet to presenting symptoms. It is also apparent 
that not all of the specific reactions occurring in patients with allergic 
disease are etiologically relevant to the presenting symptoms. Conse- 
quently, such specific reactions must be taken into aecount when we are 
estimating the proportion of specific reactions which are diagnostic. 

The diagnostic reactions are estimated as the percentage of positive 
reactions in patients whose symptoms are attributable to the particular 
substance in question divided by the sum of the per cent of positive 
reactions in these patients and the per cent of positive reactions in con- 
trol patients. The data of our first example are contained in Table ITT. 


TABLE IIT 








PER CENT 





-OSITIVE NEGATIVE TOTAL 

I V EGATIVI TOTAT cnieure 
Control patients 15 185 200 7.9 
Asthma and hay fever patients 125 35 160 78.1 





The proportion of these specifie reactions that is diagnostic would be 
= = .912 or 91.2%. 
(8.1 + 7.5 

This means that about 91 per cent of the specifie reactions that were 
obtained with this extract are diagnostic. That is to say, 91 out of 
every 100 positive reactions obtained on patients with perennial hay 
fever and/or asthma with this house dust extract were relevant to 
the presenting symptoms. Stated in another way, the odds are about 
9 to 1 that a positive reaction obtained with this concentration of the 
extract is etiologically relevant to the presenting symptoms. 

Weil'® has suggested an alternate method of estimating the diagnostic 
reactions. His formula is the percentage of positive reactions in patients 
whose symptoms are attributable to the particular substance in question 
minus the percentage of positive reactions in control patients divided 
by the percentage of positive reactions in patients whose symptoms are 
attributable to the particular substance in question. 
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According to Weil’s modifieation, the caleulation of the diagnostie 
reactions in the above example is 


iS.1 (0 , 
————— = 904%. 


18.1 
SUMMARY 


1. Positive skin reactions may be specific or nonspecific. 

2. Specific reactions are the expression of the reaction between reagin 
and its corresponding allergen. They are distinguished from non- 
specific reactions by means of a comparative biologie method which 
utilizes statistical tests of significance. 

3. The reagin-allergen reaction alone does not explain the develop- 
ment of allergic symptoms, hence only a fraction of the specific reactions 
are relevant to the presenting symptoms. 

4. Two formulas are presented for the estimation of the diagnostic 
reactions produced by a given extract. 
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SPONTANEOUS AND INDUCED SENSITIVITY TO 
FOODSTUFFS: X-RAY STUDIES OF THE SMALL 
INTESTINE IN MAN AND GUINEA PIG 


Witson M. Winc, M.D., AND CLEMENT A. Situ, M.D. 
New York, N. Y. 


eels studies of the allergie gastrointestinal tract 
have been carried out by several investigators as a means of study- 
ing the altered physiology as well as an attempt to formulate a diag- 
nostic tool. The clinical allergist is well aware of the difficulty in 
basing a diagnosis of food allergy on the cutaneous test. In the pres- 
ence of a negative skin reaction, associated gastrointestinal allergie phe- 
nomena, after ingestion of a suspected food, led to a search for evidence 
in gastrointestinal visualization. The local reaction of the sensitized 
wall of the alimentary canal has been observed direetly and the his- 
topathology studied by Gray, Walzer, and Grayzel')* * 4 and their 
co-workers. 

Fries and Zizmor® in their study of a group of children with gastro- 
intestinal allergy directed their attention to alteration in the empty- 
ing time of the stomach, to pylorospasm, and to the tone of the colon. 
They mentioned dilated loops of jejunum in two of their patients; an- 
other patient showed a somewhat peculiar small bowel pattern. 

In the radiologic study of the alimentary canal in sprue, Mackie,® in 
1933, called attention to abnormal changes in the pattern of the small 
intestine. These observations were extended by Snell and Camp,‘ 
Mackie and Pound,’ and Mackie, Miller and Rhoads.® The variations 
have been grouped together under the term deficiency state since the 
first observations were made in eases of sprue, chronic steatorrhea, and 
severe chronic ulcerative colitis, showing vitamin deficiencies. The 
deficiency state pattern is not, however, peculiar to vitamin deficiencies 
but has been found in other diseases including nephrosis,’° diabetes 
insipidus,'” obstructive jaundice,'! and mesenteric lymphatie obstruction. 
tolden’? reviewed the literature and deseribed the syndrome of the de- 
ficiency state variable as it relates to the small intestine but he stated 
that it was possible to demonstrate (1) alteration of normal motility, 
with hypermotility in the early and hypomotility in the late eases, (2) 
hypertonicity, (3) dilatation, (4) abnormal segmentation suggesting 
spasm, (5) coarsening of the mucosal folds, and (6) flocculation of the 
barium shadow. The sum of the changes in varying degrees is re- 

From the Department of Allergy and the Department of Roentgenology, The Roose- 
velt Hospital, New York. 

Read at the Eighteenth Annual Meeting of the Society for the Study of Asthma 
and Allied Conditions, Atlantic City, N. J., May 2, 1942. 
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ferred to as the pattern of the deficiency state. Most of these patients 
have shown a reversal toward the normal pattern following adequate 
treatment. 

In a ease of the delayed type of food allergy reaction reported by 
Hampton and Cooke,'® there was noted abnormal segmentation of the 
small intestine following a barium meal containing the allergen. This 
observation stimulated a search for other cases of intoleranee for spe- 
cific foods to determine whether or not such abnormalities of the pat- 
tern of the small intestine were a common finding or resembled those 
seen in the deficiency state. Patients were chosen for study who had 
a clinical history of intolerance for a specific food, or in whom a mark- 
edly positive skin test called attention to a specific food as the possible 
cause of allergic symptoms. Attempts were made to provoke symptoms 
by the addition of the foods to the diet after a period of abstinence 
from them and were paralleled by roentgenographie study of the re- 
sponse to the implicated food. 


CLINICAL STUDY 


In the present series, nine cases of gastrointestinal allergy were stud- 
ied with particular reference to the behavior of the small intestine, 
both with and without the addition of the suspected food to the barium 
meal. Certain subjects were given the food in the barium at the time 
of the examination while others were allowed to ingest the food at cer- 
tain intervals before the examination. The time for ingestion of the 
suspected food was selected on the basis of the previous history in 
order to outline the small intestine at the time of the most severe symp- 
toms. Barium sulfate, containing a small amount of carbohydrate to 
improve the suspension, was employed. Immediate films of the stomach 
and upper small bowel were made, followed by two-, four-, and six-hour 
films of the small intestine. A twenty-four-hour film of the barium- 
filled colon was also made. In most eases the patient was aware of the 
type of meal offered, although in several the allergic meal preceded the 
control meal without the patient’s knowledge. 

Of nine patients suspected of having gastrointestinal allergy because 
of clinical intolerance for specific foods, seven showed distinet varia- 
tion of the small bowel pattern between the control series and that con- 
taining the suspected food. In four of these the difference was not 
enough to exclude the possibility that the changes were due to the nutri- 
tive value of the meal (Fig. 1). In three, however, the changes were 
of such a degree that they could not be explained as due to the nutri- 
tive food value, but were thought to be the consequence of specific al- 
lergie intolerance. In these three cases (E. J., M. M., and C. Z.) the 
appearance of the small bowel pattern was that of the deficiency state 
(Fig. 2). The allergic histories, skin tests, and x-ray findings are pre- 
sented in Table I. 
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TABLE I 
PATIENT SERIES 
rss SIGNIFI- 
pens EXCESSIVE 
: , oe , vi CHANGES 
es AGE |... INTRACUTANEOUS SMALL INTESTINAL | VARIA- ae 
— fee TESTS PATTERN TIONS esate 
e STS ATTER} a pein 
pie PATTERN ) 
CONTROL 
i. 2’. +4 M. |Orange, ++++ Coarsening of mu- Yes 
cosal folds; spasm a 
A. Hf. 53 KF. | Not done Segmentation ; Yes 
spasm; abnormal 
mucosal markings 
P. S. 30 I. | Not done Spasm; segmenta- Yes 
tion 
M.P.R.| 8%] F. | Milk whey, 0 Floeculation; coars: No 
Casein, 0 ening of mucosal 
Milk whey proteoses,| folds 
+ 
Casein proteoses, + 
M. R. DAF F. | Milk whey, 0 Spasm; segmenta- Yes 
Casein, 0 tion 
Milk whey proteoses, 
“f 
Casein proteoses, + 
E. S. 29 M. | Eggs, 0 Noalteration in No 
Wheat, 0 small intestine 
Proteoses, 0 pattern; definite 
change in colon 
with test meal 
| Pee i 48 F. | Milk, 0 Coarsening of muco- Yes Yes 
sal folds; dilata- 
tion; segmenta- 
tion 
M. M. od M. | Milk, 0 Segmentation ; Yes Yes 
Chocolate, 0 spasm dilation 
Proteoses chocolate, + 
CZ. 32 M. |Milk whey, 0 Segmentation ; Yes Yes 
Milk whey proteoses,| spasm 
++ 
Casein, 0 
Casein proteoses. 0 
R. F., Pollen hay fever and asthma for eighteen years; continual asthma for 


two years; dust and feather treatment did not change this; orange- and citrus fruit- 
free diet gave relief; symptoms provoked three times by adding food. 
A. H., Mild ulcerative colitis, sixteen years; improved for five years on milk- 
free diet; four trials on milk reproduced a mucous diarrhea. 
P. S., Mild colitis; was not studied from point of view of allergy; when given 
milk enema complained of pain and inability to expel enema; fainted during exam- 
ination; control barium enema, no reaction. 
M. P. R., Daughter of M. R.; no colitis but has cramps after taking milk; on 


more than three occasions symptoms with milk, but 


amounts without symptoms; abdominal cramps during milk series. 
M. R., Mother of M. P. R.; minimal colitis; milk-free diet six years with im- 
provement; pain, increase in stools, and melena at time of milk series, 
E. S., Under treatment for ragweed and timothy hay fever; migraine headache, 
watery stools, and tenseness twenty-four to thirty-six hours after egg or wheat 
meals; symptoms with test series at time of x-ray study. 


(Continued at bottom of facing page.) 
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Fig.! 1.—Patient A. H. The film on the left represents the control series which 
shows normal small bowel pattern and approximately normal motility. There is 
some flocculation of the barium in the upper jejunum, but this appears within normal 
limits. The mucosal folds seen in the lower half of the abdomen show a typical 
normal appearance. The film on the right is that following ingestion of the allergic 
meal. There is segmentation of the barium column, probably the result of spasm. 
The motility is considerably altered as compared with the control, and no normal 
valvulae conniventes are outlined. 





Fig. 2.—Patient E. J. The barium and water series is shown at the left and the 
allergic meal at the right. The comparative variations seen here are those of change 
in motility, dilatation of jejunal loops, and segmentation, apparently due to spasm. 





EK. J., Family history of allergy; urticaria twice since infaney; constipation, 
abdominal pain, and flatus after whole milk but able to take skimmed milk. 

M. M., Asthma for two years; less frequent on milk- and chocolate-free diet; 
dust reaction, ++; other inhalants and foods, negative; trials with milk two times 
negative, two times positive; when chocolate added to milk had urticaria in two 
hours, asthma in four hours, lasting for 20 hours, 

C. Z., Asthma for two years; pollen and dust injections improved him slightly; 
marked improvement on milk-free diet; severe asthma on addition of milk and 
during milk series. 
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TABLE IT 


GUINEA PIG STUDY 

















SERIES 1 | SERIES 2 SERIES 3 SERIES + 
SMALL SMALL 
PIG wos ir SMALL SMALL REMARKS 
NO. ne cea INTESTINE INTESTINE essitiaiiaee 
ce ; ae : By PATTERN P.N.* PATTERN 
PATTERN | PATTERN 
1 Normal |None Normalt Series 2, aspiration meal; 
Dale positive 
2 Normal |Normal | Normalt I.V. egg white, 50,000 units ; 
anaphylaxis fatal in four 
minutes 
5) Normal |None Normalt Series 2, insufficient barium; 


LV. egg white, 50,000 
units; anaphylaxis fatal in 
twenty minutes 





4 Normal |Normal Normalt 


5 | Normal {Normal Normalt LV. ege white, 50,000 units; 
anaphylaxis with recovery ; 
Dale positive 

6 Normal |Normal 50 minutes ;/100,000; normal|Series 4, mild anaphylaxis 
normal 

































































7 Normal |Normal {50 minutes;/100,000; normal|Series 4, mild anaphylaxis 
unsatisfae- 
tory 
8 Normal |Normal |60 minutes;/100,000; normal|Series 4, mild anaphylaxis; 
normal Dale positive 
9 Normal |Normal 1/260 minutes;} 100,000; normal|Series 2, insufficient barium; 
normal Series 3, 4, mild anaphy- 
laxis; Dale positive 
10 Normal |Normal  |260 minutes;|100,000; normal|Series 3, mild anaphylaxis; 
normal Series 4, anaphylaxis fatal 
in five minutes 
11 Normal 50,000; normal|Series 4, no anaphylaxis; 
Dale positive 
12 Unsatis- Series 2, insufficient barium 
factory 
15 Unsatis- Series 2, insufficient barium 
factory 
14 Normal 
15 Normal 
16 Normal 50,000; normal|Series 4, moderate anaphy- 
laxis; Dale positive 
17 Normal 50.000; normal/Series 4, mild anaphylaxis 
18 Normal 
19 Normal 
20 None Insufticient barium 





*P.N., protein nitrogen units injected. 

tSensitized pigs. 

Series 1. Control. Barium and water meal. 

Series 2. Control. Barium and egg white meal. 

Series 3. Sensitized pigs. 3arium, egg white, and water meal. Remainder of 
guinea pigs fed 10 ¢.c. of undiluted egg white followed by barium and water meal 
indicated number of minutes later. 

Series 4. Sensitized pigs. 3arium and water meal. Intravenous shocking dose 
of 1:10 egg white; total amount of 0.4 to 1.0 ¢c.c. given when intestinal filling noted 
by fluoroscopy. 

Remarks: When noted under series number, symptoms occurred at that time. 
Within one week of attempt to shock by oral or intravenous route, Dale tests were 
earried out in some animals where sensitivity had not been proved. 
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TABLE II—ContT’p 






































SERIES SERIES 2 2 
ee 3 _ SERIES 3 SERIES 4 
SMALL SMALL 
PIG emg cieene SMALL SMALL oneiatien 
NO. one sone INTESTINE INTESTINE aii 
ae apie PATTERN P.N.* PATTERN 
PATTERN | PATTERN 

2A Normal | Normalt 10,000; normaljSeries 8, no anaphylaxis; 
Series 4, no anaphylaxis; 
Dale positive 

22 Normal 120,000; normal|Series 4, no anaphylaxis; 
Dale positive 

23 Normal 50,000; normal|Series 4, mild anaphylaxis 

24 Normal | Normalt Series 38, minimal anaphy- 
laxis 

25 Normal 140,000; normal}Series 4, severe anaphylaxis; 

(?) Dale positive 

26 Normal 

27 Normal 140,000; normal|Series 4, mild anaphylaxis; 
Dale positive 

28 Normal 150,000; normal|Series 4, mild anaphylaxis; 
Dale positive 

29 Normal 140,000; normal|Series 4, anaphylaxis fatal 
in seven minutes 

30 Normal 




















EXPERIMENTAL STUDIES 


It was felt that by simplifying the conditions of the experiment and 
working with serial x-ravs of guinea pigs fed a specifie food after 
parenteral sensitization to it, further insight might be obtained as to 
the mechanism of alteration of the pattern, whether it was due to edema 
of the mucous membrane or of the submucosa or to spasm of the intes- 
tinal wall. 

Variation in the gastric emptying time even with a plain barium and 
water meal was found to be so great as to render it valueless for com- 
parison with egg white meals. Technical difficulty in carrying out a 
barium enema made the study of the colon unsatisfactory. 

The guinea pigs used in the investigation of the small bowel pattern 
weighed from 500 to 700 Gm. Prior to each x-ray series they were 
starved for forty-eight hours to improve the visualization which might 
be obscured by intestinal contents. 

A mixture of pure barium sulfate and water was slowly introduced 
into the oral pharynx and the animal allowed to ingest the material in 
the normal manner. Progress of the meal was observed fluoroseopieally 
and serial roentgenograms were taken at the time of optimal filling. 
The radiographic technique was 200 Ma., 40-45 kilovolt peak, 17-ineh 
distance, 4, second, using intensifying sereens. 

The procedure was repeated with a mixture of barium, egg white, and 
water, and no change due to food was apparent in the pattern. The 
same animals were then injected with 50,000 protein nitrogen units of 
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1:10 dilution of egg white and re-examined after three weeks. Various 
methods were used for the barium study of the sensitized pigs: (1) a 
barium, egg white, and water mixture similar to the previously em- 
ploved mixture was given; (2) 10 ¢e¢. of undiluted egg white were 
administered orally, followed by the normal barium and water mixture, 
examination was then made at hourly intervals up to five hours; (3) 
shock doses of 1:10 egg white were given intravenously after the small 
bowel had been outlined by a barium meal. 

Two of the sensitized pigs with orally administered egg white ex- 
hibited mild anaphylactic symptoms but reeovered. The remainder 
showed no symptoms. Several of the group given intravenous egg white 
recovered after severe anaphylaxis and several died. The pigs given 
oral egg white which did not show symptoms of anaphylaxis were sacri- 
ficed and positive Dale reactions obtained. The tabulated results of 
this study will be found in Table II. 





Fig. 3.—Guinea pig study. <A control series of barium and water is shown at the 
left to illustrate the normal pattern of the small intestine. The film in the middle 
is the nonsensitized pig with a barium and egg white meal. The film at the right 
was taken at the height of severe anaphylactic shock following intravenous injection 
of the allergen. No variation among these three films is apparent. 


Quite contrary to our expectations, no alteration in the small bowel 


pattern was noted in the sensitized pigs, even when the pigs were in 
fatal anaphylactic shock (Fig. 3). 


COMMENT 


This study indicates that in the allergic patient examination of the 
pattern of the small intestine may prove of some diagnostic aid in eases 
where the findings show marked deviation from the normal. In those 
eases showing minimal to moderate changes, extreme caution must be 
employed in interpreting the results, because Pendergrass’? and co- 
workers showed minimal to moderate variation in the small bowel pat- 
terns of normal individuals when 50 per eent glucose, egg white, or 
olive oil was introduced with the barium. Furthermore, Macy™ and 
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his co-workers, in a well-controlled study with barium and water and 
barium and milk meals, showed variation in the intestinal motility of 
the milk meal as compared with the control. 


SUMMARY 


1. The authors feel that in man the response of the small intestine 
to an allergen can be demonstrated roentgenographieally in some 
patients with gastrointestinal allergy. 

2. As an aid to diagnosis, however, it is of limited usefulness, be- 
eause of the influence of nutritive foods on the behavior of the small 
intestine. 

3. In sensitized guinea pigs no visual alteration in the small bowel 
pattern occurred during anaphylaxis. 
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DISCUSSION 


Dr. Irvinc Gray.—The diagnosis of food allergy presents many 
difficulties with which an audience such as this is thoroughly familiar. 
Any method which will aid in more clearly defining or evaluating the 
question of the specific food allergy is weleome to the armamentarium 
of the internist as well as the specialist. Dr. Wing and his co-workers 
are to be complimented on their most stimulating presentation. The 
authors have called attention to the alteration in the x-ray pattern of 
the small intestine in three of nine patients suspected of having food 
allergy. Although this series may be small, the fact that in one-third of 
the cases there is evidence of pronounced deviation from the normal 
on x-ray study of the small intestine under the experimental conditions 
as deseribed merits further intensive studies in the manner suggested 
by the authors. The alteration in the x-ray pattern is similar to that 
described in the deficiency state. However, it should not be difficult to 
exclude a deficiency state or other disease, and with the technique used 
as described by Dr. Wing, a diagnosis of food allergy may be strongly 
suspected if there are distinct deviations in the pattern of the small 
bowel. Inasmuch as skin testing with food allergens presents definite 
limitations, the x-ray study of the small bowel may prove a valuable 
aid in arriving at a diagnosis of food allergy. 
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It is well known that in the sensitized guinea pig there is a positive 
reaction of the smooth muscle of the small intestine on testing by Dale 
method. I ean well appreciate Dr. Wing’s surprise that he found no 
alteration in the x-ray pattern in the small intestine in his experimental 
studies on the sensitized guinea pig. The question might reasonably be 
asked, Is the spasm of smooth muscle the responsible factor for the 
alteration in the x-ray pattern? In our studies on the rhesus monkey 
after passive sensitization of the mucous membrane of the gastroin- 
testinal tract, we found the primary lesion to be a marked edema of 
the mucous membrane as proved by histologic examination. In studies 
on the monkey we found oceasional spasm of the small intestine. It was 
our opinion that the spasm was secondary to the tremendous edema of 
the mucous membrane at the site of the allergic reaction and that the 
smooth muscle was not the seat of the reaction. Dr. Murray Albert 
studied the question as to whether or not the smooth muscle in the 
monkey was sensitized after intravenous administration with sera of 
high reaginie titer. He found, by Dale technique, that there was no 
sensitization of smooth muscle. In a subsequent study, Dr. Albert 
sensitized the monkey with precipitins intravenously, and study of the 
smooth muscle by Dale technique failed to show any evidence of con- 
traction or spasm following antigenic stimulation. From these observa- 
tions we are inclined to believe that the massive edema of mucous mem- 
brane in the gastrointestinal tract that occurs in the experimental eondi- 
tions may be present in individuals with food allergy and that this 
edema may be responsible for the various alterations found in the x-ray 
pattern. 

In our studies of the human ileum and colon after passive sensitiza- 
tion we likewise noted the pronounced inflammatory reaction at the 
site of sensitization. With the normal bowel in situ acting as the seat 
of such a reaction, pronounced variations in the x-ray pattern, as 
described by Dr. Wing, are readily understandable. 

In his x-ray studies of children with food allergy, Dr. Fries noted 
delay in the gastrie emptying time. He raised the question as to 
whether or not there might possibly be some degree of pylorospasm. It 
appears to me that the pronounced edema of the mucous membrane 
in the region of the pylorus may well account for the delay in evacua- 
tion of the barium-filled stomach. 

This stimulating presentation by Dr. Wing should encourage further 
studies with the technique that he has outlined in the hope that from 
more extensive observations and reports the method may prove of value. 


Dr. JosepH H. Frivs.—I am now in the process of analyzing some 
thirty allergic children with gastrointestinal disturbances following 
the ingestion of specific foods. We also have found definite disturbances 
in the small intestine in only a small percentage of the cases. 

Now, if one conceives the small intestine as a relatively simple tube, 
one might expect few visual changes. True enough, there are changes 
in the ealiber and motility of the organ and in segmentation. 

On the other hand, the stomach is a far more picturesque organ, it is 
more differentiated, and most of our positive findings were observed in 
this particular region. 











SKIN REACTIONS TO ELECTROPHORETIC FRACTIONS OF 
TIMOTHY POLLEN EXTRACT 


H. A. Aspramson, M.D., M. G. ENGEL, M.S., Aanp D. H. Moore, Px.D. 
New York, N. Y. 

T HAS been shown in previous communieations' that the electro- 

phoretie technique of Tiselius? may be used to fractionate aqueous ex- 
tracts of giant and dwarf ragweed pollens. By this method it has been 
shown that each of these pollen extracts contains a major, colorless, nega- 
tively charged, slow-moving component and usually six or more minor 
pigmented components. In the case of giant ragweed pollen it was 
possible to separate the fastest moving pigment in the ascending arm 
of the electrophoresis cell. In this way the skin reactivity of the fast- 
moving pigment could be compared on a nitrogen basis with the skin 
reactivity of the slow-moving, major, colorless component, or USG 
fraction. It was found that the fast pigment was almost, if not 
equally, skin reactive to the USG fraction by direct tests on hay fever 
eases. Both of these fractions also showed the phenomenon of passive 
transfer. It was deduced that the pigments with intermediate velocities 
would also show activity and that the colorless constituent might con- 
ceivably be bound to pigment groups to provide for the increased 
electric mobility observed. This latter hypothesis, however, has not as vet 
been tested by exhaustion techniques. 

We have now electrophoretically fractionated timothy pollen extract. 
As in the ease of ragweed pollen extract, there is present a major, color- 
less, slow-moving component (in timothy) which is apparently electro- 
phoretically homogeneous (UST-unpigmented, slow, timothy). In ad- 
dition, there are also present about six or more pigmented components. 
However, the fastest moving pigment cannot be readily isolated by it- 
self. We have, therefore, tested the skin reactivities of mixtures of the 
fast-moving pigments and the pigments moving with intermediate veloe- 
ities. As with the ragweed extracts, it has been found that both the 
colorless and pigmented components are biologically active. 


METHOD 


The electrophoretic technique of Tiselius? has been employed. The 
curves have been analyzed by means of the conventional Toepler- 


From the Medical Service of Dr. George Baehr and the Laboratories of the Mount 
Sinai Hospital, and the Electrophoresis Laboratory, College of Physicians & Surgeons, 
Columbia University, New York City. 

Read at the Eighteenth Annual Meeting of the Society for the Study of Asthma 
and Allied Conditions, Atlantic City, N. J., May 2, 1942. 

This investigation has been aided by a grant from the Josiah Macy, Jr. Founda- 
tion. 
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Tiselius method as well as by the Longsworth® and Philpot-Svensson‘* 
devices. All of these methods showed that in aqueous timothy pollen 
extracts between pH 6 and 8 there was present a major fraction, color- 
less, slow-moving, probably slightly negatively charged, as well as the 
negative pigment fractions to be discussed in detail. 

Timothy pollen obtained from commercial sources was extracted in a 
Soxhlet filter and kept in the icebox until used. About 5 em. of pollen were 
dissolved in 50 e.e. of 0.02M phosphate buffer at pH 7.6 containing 0.15 
sodium chloride. Occasionally more dilute solutions were used. In 
several instances during separation experiments, sodium acetate itself 
was used instead of a buffer. In this way the conductance of the solution 
was somewhat less, and the separation of the colorless fraction was 
facilitated. 

The extracts, either with or without 1:5,000 merthiolate, were ex- 
amined in the electrophoresis cells. About 1:5,000 merthiolate was 
added to solutions of UST containing from 0.2 to 0.6 mg. total nitrogen 
per cubie centimeter if no merthiolate had been added previously. After 
testing for steriliy, dilutions of 0.1 mg. of nitrogen per eubie centimeter 
ana higher were made in buffered saline. Tests were done in at least 
duplicate with each dilution and oceasionally in tripheate. Both the 
upper arm and back were emploved with no difference in the results, 
although the degree of reaction occasionally varied with the site. After 
first testing with a dilute solution, progressions were made up or 
down as the degree of skin reactivity indicated. 

To obtain a good sample of the UST fraction usually required an 
electrophoretic run of between twenty and forty-eight hours at 2° C., 
depending on the field strength. Sinee this was obtained at the descend- 
ing boundary by using a compensation technique, the colorless fraction 
(UST) remained behind with the pigments migrating out of this frae- 
tion. This will be deseribed in detail subsequently. At the aseending 
boundary it was relatively simple to withdraw by means of a hypodermic 
syringe and slow suction different pigment samples as they appeared in 
the buffer above the original pigmented timothy extract. In this way 
two different samples of pigments were obtained, first, the fast pigment 
mixtures (FPT), and second, pigment mixtures with velocities inter- 
mediate between the UST fractions and the FPT fractions (MPT). Our 
experimental data, therefore, deal with three different fractions, repeated 
here for clarity : 

1. UST—Unpigmented, slow timothy  (eleetrophoretically homo- 
geneous ). 

2. MPT—Pigmented mixtures with intermediary velocities (UST- 
free). 

3. FPT—Pigmented mixtures with the most rapid velocities (UST- 
free). 
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THE ELECTROPHORETIC PATTERN OF TIMOTHY GRASS 


In Fig. I is an electrophoretic run of timothy grass pollen extract at 
about pH 7.4 for twenty-two hours. The time is given in the white 
circles under the ascending boundary for each pair (ascending and 
descending) of boundaries. The arrow pointing to the left in the first 
half-hour photograph illustrates the descending boundary whereas the 
arrow pointing to the right illustrates the ascending boundary. The 
ascending boundary shows the UST fraction remaining behind, but 
because the pigments are migrating faster into the buffer they are 
present in dilute solution and more light goes through. On the deseend- 
ing side, less light goes through and the photograph is shaded. This is 
because most of the pigment is present and mixed with the UST fraction. 














Fig. 1.—Electrophoretic analysis of timothy pollen extract from one-half to 
twenty-two hours. Base lines have been drawn in on the descending side for one- 
half, one, one and one-half, and twenty-two hours. US indicates the colorless frac- 
tion; P, a pigment fraction, 


The ascending and descending boundaries are not quite symmetrical. 
Whereas in the half-hour photograph there is a fast pigment moving out 
in both, there are indications that two other (Ps, P;) pigments are 
present. However, three pigments are obvious on the ascending 
boundary after one hour. These are essentially the pigment mixtures 
which we have designated as FPT. After one hour at least three pig- 
ments are still visible, but one of the pigments has migrated out of the 
picture and the third pigment forming is new. Inspection of the 
ascending boundaries at one and one-half, two and one-half, three and 
one-half, four and one-half, and six and two-thirds hours reveals the 
pigments migrating out of the solution into the ascending boundary. 
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It is these pigments which have been isolated to form essentially the 
MPT fraction. Comparison again of the ascending boundary and de- 
seending boundary in each case shows the shaded portion on the left 
to be different from the right except at twenty-two hours. This 
asymmetry is not due to a boundary anomaly but is probably due to 
complex formation of the pigments with one another. The faster pig- 
ments migrate through the slower moving pigments and leave the color- 
less fraction UST behind. To those unaccustomed to interpreting this 
type of pattern, it might appear that the colorless fraction is not evident. 
By inspecting the twenty-two-hour pattern, the colorless fraction, 
the UST fraction, which is readily isolated at the descending boundary 
by the compensation technique, is observed. The symmetry and smooth- 
ness of the curve indicate that this is an electrophoretically homogeneous 
component of timothy and corresponds in all likelihood to a single sub- 
stance or a mixture of very closely related substances. The position of this 
fraction in the one-half hour pattern is indicated by the arrows labeled 
US. The US fractions occupy the same positions in all of the patterns, 
remaining, for practical purposes, stationary. It is occasionally dif- 
ficult to get a water-white solution of timethy but by running the frae- 
tionations for a suitable length of time, the last trace of pigment sepa- 
rates, and a perfectly water-white solution is left behind. We have ob- 
tained UST fractions containing nitrogen as high as 0.6 mg. per eubic 
centimeter. It is of interest that the fast-moving pigment containing 
0.006 mg. of nitrogen per cubic centimeter was about equal in color 
intensity to a whole timothy extract containing 0.1 mg. of nitrogen per 
cubic centimeter. In other words, this is a very simple way of con- 
centrating the pigment, as may be expected. 

The black areas under the curves with base lines are approximately 
proportional to the concentration of each of the constituents. Base lines 
are indicated only on the descending boundary of the first three patterns 
and of the last (twenty-two hours). Similar base lines could be drawn 
for the other boundaries. Evidently the US fraction is the major frac- 
tion on the basis of this method of measurement. 


DIRECT TESTS OF SKIN REACTIVITY 


A group of normal controls showed no skin reaction to any of the 
fractions containing 0. 1 me. of nitrogen per cubic centimeter. Seven- 
teen cases of constitutional hypersensitiveness were skin tested by the 
technique described in the section on Methods. In Table I is a group 
of nine patients with constitutional hypersensitiveness who were being 
treated for clinical symptoms of ragweed hay fever but who had no 
symptoms of grass hay fever. Of this group, five showed skin reactions 
to the two timothy fractions tested. In Case 2, the UST fraction showed 
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greater skin reactivity than the pigment fraction. In Cases 3, 6, and 7 
the skin reactions were about the same to both fractions. The pigmented 
fraction showed greater reactivity in Case 4. In general, therefore, by 


TABLE I 


UNTREATED CASES 
























































TOTAL N 1 2 3 4 5 6 7 8 9 
UST 0.00110 0] 0 O|] 0 O 0 0 = = SE) = 0 O | 2+ 2+ 
MPT 0.001/ 0 0O 0 0 0 O 0 O - - - - - - 0 O 2+ 2+ 
UST 0.01 0 0 _ 0 O 0 O 0 O + + 0 0 0 O - - 
MPT 0.01 0 0 ~ -| 0 O 0 0 0 O + + 0 06 0 0 _-— = 
UST 0.1 — —|4+ *44+]) + + - - + + |] 2+ 2+ 0 0 0 0 =e 
MPT 0.1 — —|2+ *2+|] + + — — | 2+ 2+ | 2+ 2+ 0 0 0 0 aes 
Remarks Hyper- |Dia- 0.0001 

sensi- | betes UST + 
tive mel- 0.0001 
skin litus FPT + 
-, Not tested. 
All controls negative. 
FPT used in first four cases negative. 
*Repeated one week later. 
TABLE II 
TREATED CASES 

TOTAL N 5 2 3 4 5 6 7 8 
UST 0.0001 - —-|0 0O| 0 0; 0 07; t0 Oo; - -| 0 0} - a 
MPT 0.0001 - —-|0 0} 0 0; 0 0; t0 tO} -— -| 0 0} - _ 
FPT 0.0001 - - 0 O| 0 0 0 0;t9O to| — —-| 0 0; - - 
UST 0.001 0 O}] + +] + +| - -—-|{ +} - -] - -| - - 
MPT 0.001 0 O | 2+ 2+)2+ 2+ - —| + +} —- -]| - -| - - 
FPT 0.001 0 Oj] + +1 + +| —- —| + +| - -] - -| - _ 
UST 0.01 2+ 2+ |2— 2-|3+ *+ 34+) + + [2+ t+ 2+] 3+ $2+/2+ §3+] + OF + 
MPT 0.01 0 O |4— 43+ *+ 3+] 2+ 2+ [2+ t+ 2+] + f+] + §2+] + + 
FPT 0.01 O O |4— 4-J]2+ *+ 2+] 24+ 2+ J2+ f+ 2+) + -] + 24+]] -] - ~ 
UST 0.1 i. Bel = =| = ree ee oe -| 029 0 
MPT 0.1 a | a =| ee S| 2 —Poe 49 Se 
Remarks All Back |Patient |Hyper- |Doneon |Arm Arm used | Patient 

tests used | tested sensi- | arm. used not 

on 3sepa- | tive |Quanti- treated 
back rate oe- | skin. ties dif- since 
0.1 on casions | Arm ferent 1/41 
arm used 

gave 

US2+ 

MP+ 
































-, Not tested. 

All controls negative. 
FPT 0.1 not used. 

*Done on arm. 

Done on back, 

tDone one week later. 
§Repeat one week later. 
|| Variance in result. 
qVar. in result on repeat. 


direct skin testing the pigments with intermediate electrophoretic 
velocities have about the same skin reactivity as the colorless fraction, 
although one fraction may be slightly more active than the other. This 
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is made all the more evident by examining the results at higher dilution. 
If the solutions were diluted 1:10, the reaction essentially disappeared. 
The difference in skin reactivity of the pigmented fraction and the 
colorless fraction is therefore located, in all likelihood, within an order 
of magnitude. 

Of a group of patients with clinical svmptoms of grass hay fever 
and who were positive on skin testing, data on eight patients are pres- 
ented in Table II. These treated patients with clinical symptoms show 
a greater degree of skin hypersensitiveness than the untreated patients 
with minor grass symptoms. In addition, this group of patients was 
also tested to the fastest pigments as well as to the pigments with the 
intermediate electrical mobility. All of these patients showed skin re- 
actions to solutions containing 0.01 me. of nitrogen per cubic centimeter. 
Case 1 showed in the dilution of 0.01 mg. of nitrogen per cubie centi- 
meter as well as in higher dilution that the UST fraction showed greater 
skin reactions than the pigmented fraction. In Case 2, on the other 
hand, the intermediate pigment had the greatest degree of skin re- 
activity. This was evident by examination of the data in the dilution 
of 0.01 me. of nitrogen per cubie centimeter and the higher dilution. 
It was thought at first that a similar phenomenon was present in Case 
3 but the differences are not considered significant. In Case 4 the pig- 
ments seem to be slightly more skin reactive than the colorless fraction. 
In Case 5 the skin reactivities are essentially the same. In Case 6, as 
well as in Case 7, the colorless fraction is more skin reactive. The data 
in Case 8 are inconelusive. These data for treated eases bear out the 
facts found for untreated cases as well as previous data on the ragweed 
fractions electrophoretically prepared. 


PASSIVE TRANSFER 


Table IIT illustrates that the UST and FPT fractions show the phe- 
nomenon of passive transfer with the serum of patient Che, and of 
patient Stu to a lesser extent. Serum Che was from a treated case of 
hay fever. Patient Gre was a ragweed hay fever case but had not 
been treated for timothy symptoms. Patient Stu had had incomplete 
timothy treatment. Sites 3 and 4, sensitized with an allergie serum 
which did not react, are good controls for those sites whieh did react. 
The extent of the reaction of the UST and FPT fractions in this experi- 
ment is about the same, both showing unequivocally the phenomenon of 
passive transfer. 

Table IV is an illustration of a preliminary experiment to ascertain 
if there is any difference in the ability of the different fractions to ex- 
haust sensitized sites. More extensive experiments are planned in 
collaboration with Dr. Gregory Shwartzman if circumstances permit. 
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The serum of Che was mixed with different quantities of UST and MPT 
fractions. After one hour rather large reactions were present at those 
sites which had received even dilute solutions of the antigen. Three 
days later, all of the sites, including the control, Gre, which was studied 
in Table III, were injected with 0.025 ¢.e. of the UST fraction eontain- 
ing 0.01 mg. of nitrogen per cubie centimeter. All of the sites. still 
reacted except the control sites. However, the sites whieh had originally 
been treated with the UST fraction seemed to have been exhausted 
more by initial reaction with the UST fraction than with the MPT 
fraction. Thus, on the second injection, sites 1 and 2 show plus and 
plus-minus reactions, whereas sites 3 and 4 as well as site 5, a control, 


TABLE LIT 


SuBJECT ENG 





PASSIVE TRANSFER 









































ee 4/1/42 4/3/42 x ; 
—— INJECTION® INJECTION t 15 MIN. 
1 Che + B.S. UST 0.01 2+ 
2 Che + B.S. FPT 0.01 D4 
3 Gre + B.S. UST 0.01 0 
4 Gre + B.S. FPT 0.01 0 
5 Stu + B.S. UST 0.01 . 
6 Stu + B.S. FPT 0.01 + 
7) B.S. UST 0.01 0 
8 B.S. FPT 0.01 0 
*Total volume injection in each site, 0.1 c.c. 
70.025 e.c, injected. 
TABLE IV 
PASSIVE TRANSFER—SuBJECT DEM 
ae 3/27/42 = 3/30/42 . 
a INJECTION 1 HOUR INJECTION t 10 MIN. 
1 UST 0.001 + Che 3+ UST 0.01 + 
2 UST 0.01 + Che 3+ UST 0.01 + 
5 MPT 0.001 + Che 3+ UST 0.01 D+ 
4 MPT 0.01 + Che 3+ UST 0.01 me 
LS B. Saline + Che 0 UST 0.01 2+ 
6 B. Saline 0 UST 0.01 0 
i: B. Saline + Gre 0 UST 0.01 0 














*Total volume injection in each site, 0.1 c.c. 
40.025 e.c, injected. 


showed two plus reactions. It is realized that these experiments are 
essentially preliminary and merely confirm the fact that our fractions 
show the phenomenon of passive transfer rather than that any one 
fraction is different from the other. Experiments similar to those 
illustrated in Table IIT have been done on other subjects with the same 
results, the phenomenon of passive transfer being shown repeatedly by 
all of our fractions. Certain of these experiments were suggestive, as 
the data in Table IV imply, that the pigmented fractions did not ex- 
haust the sites as readily as the US fractions. However, differences in 
diffusibility or tissue reaction velocity could conceivably account for 
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these differences and we do not believe that we have shown any definite 
evidence of differences in immunologic specificity. This is discussed 
in more detail in the next section. 


DISCUSSION 


Preliminary data obtained by means of the ultracentrifuge and dif- 
fusion methods indieate that all of the constituents we have just been 
discussing are of small molecular size. Prolonged ultracentrifugation 
of timothy extract at 150,000g¢ did not result in any definite schlieren 
band forming after two hours at room temperature. However, as the 
temperature rose gradually to about 37° C., a band rather suddenly 
formed, indicating that in all likelihood at this temperature denaturation 
had oceurred. 

As shown in a previous report, the electrophoretically homogeneous, 
colorless fraction of giant ragweed (trifidin) and the similar fraction of 
dwarf ragweed (artefolin) have molecular weights close to 5,000. We 
have not as yet been able to determine the value for the molecular 
weight of the colorless fraction in timothy beeause of the small size, 
but it is apparently not more than 5,000 and probably less. 

The question which arises and which will have to be solved by im- 
munologie experiments is whether we are dealing with a colorless anti- 
gen common to the US fraction and all of the different pigments or 
whether we have antigens which are not so closely related. Whether 
or not an individual would become sensitized to the very fast pigment 
as easily as to the colorless fraction would depend, of course, upon all 
of those factors which have to do with the natural development of anti- 
bodies, including (1) the rate at which the components pass into the 
body; (2) the amount of these components; and (3) the ability that 
these components have to form antibodies. 

In view of the low molecular weight of these substances, it seems 
highly likely that unless special solubility relations are present in the 
mucosa of the nose and of the lungs, they would pass by diffusion with 
relatively equal velocities. More of the colorless material, however, is 
present than any of the pigment. Indeed, more of the colorless material 
is present in all likelihood than all of the pigmented molecules together. 

In one experiment the electric mobilities of three of the pigments in 
the ascending side were determined. These mobilities were 0.94 » per 
second, 2.06 » per second, and 3.3 » per second. The very high electric 
mobility of 3.3 » per second is more than thirty times the electric 
mobility of the unpigmented fraction. In other words, the net electrical 
charge of the fast-moving pigment is very different indeed from the 
colorless fraction. This indicates that there are present groups which 
are highly ionized at the pH’s studied. However, the presence of these 
pigment groups need not alter the immunologic specificity to any great 
extent. If the pigment groups are all attached to a common antigen 
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similar to the US fraction, the pigment could decrease the immunologie 
activity of the common or ‘‘master’’ antigen and, in addition, confer 
new immunologic specificity. Which one of these occurs cannot be 
discovered from this report. It is hoped that future experimentation 
with electrophoretically isolated fractions will clarify this important 
and difficult aspect of the nature of the various antigens present in 
timothy pollen extract. 


SUMMARY 


1. Timothy pollen extract has been fractionated electrophoretieally. 

2. As in the ease of ragweed pollen extract, there is present a major, 
colorless, slow-moving component which is eleetrophoretically homo- 
geneous at pH 7.4. 

3. In addition, there are also present six or more negatively charged, 
pigmented components which migrate more rapidly than the colorless 
fraction. 

4. On direct skin tests, the slow-moving, colorless component, the 
fast pigments, and the intermediate pigments showed about the same 
skin reactivity. 

5. On passive transfer, both the pigments and the colorless fraction 
also showed positive reactions. 

6. Preliminary data obtained by means of the ultracentrifuge and 
diffusion techniques indicate that all of the constituents under diseus- 
sion are of small molecular size compared with ordinary proteins. 

7. The diffusion rate of the colorless fraction of timothy is very close 
to the analogous component of ragweed. 

8. Questions arising connected with the immunologic specificity of 
the various fractions are briefly discussed. 
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DISCUSSION 


Dr. ALEXANDER.—There are features of this presentation that seem 
to have importance. One is that we are dealing here with new material. 
Dr. Abramson has utilized methods employed by protein chemists, the 
ultracentrifuge, and Tiselius apparatus and thereby has secured some 
new material. Although it may be debatable as to whether these are 
proteins with a molecular weight of 5,000 or less, nevertheless they are 
something new in ragweed extract which we did not know existed. 
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It seems that by utilizing such material there may be an entirely new 
approach to this subject. For years investigators have tried to isolate 
the active fraction of pollen extract. They have done this by chemical 
methods, particularly by precipitation, and no one has succeeded as 
vet in finding a single active principle in any fraction of pollen extract 
as contrasted to the residue which is inactive. 

Dr. Abramson’s experiments suggest that his colorless fraction, his 
highly pigmented fraction, and the mixture all are active, and, not 
only that, it appears from the tables that they are all perhaps active 
to the same degree. That brings up the suggestion that perhaps we 
should stop seeking a single active component of pollen but rather 
consider what it is that may give activity to several fractions. 

Now, in terms of chemistry, whether it may be a radical that is 
attached to these larger molecules or whether it be a physicochemical 
difference in aggregates of molecules that are common to all active 
fractions, it does seem that the approach to the problem now may be 
to break down analytically these really small molecules and perhaps 
find something common to each of them. This may act as haptene and 
thus is not some complex structure but perhaps something very simple. 

Dr. Abramson’s attitude toward this work seems very good. He has 
not tried to give final answer to anything, but merely announced a point 
of departure. I think it all looks very hopeful. We have something 
new from which to take off. 


Dr. VatGcuan.—I would like to be sure I have certain things right 
about this. Did Dr. Abramson state that these pigments are protein 
in nature? Are the more rapidly moving pigments necessarily of 
smaller molecular weight? Is there an arrangement in the series of 
apparatus so that vou ean detect a completely unpigmented substance ? 
In other words, might there be something else moving along with the 
pigment ? 


Dr. ABRAMSON.—I wish to express my indebtedness to Dr. Alexander 
for his eareful discussion of the paper and to Dr. Vaughan for his 
pertinent questions. 

Are the pigments protein in reaction? I should like to answer that 
question by discussing the reactions of both the colorless and the pig- 
mented fractions. In our early experiments we did not get as dramatie 
protein reactions as those observed by Drs. Cooke, Stull, and their 
co-workers for their colorless fraction. However, in our last paper we 
have pointed out that our first fraetion did not contain very much 
nitrogen. As soon as we obtained fractions with enough nitrogen in 
the colorless fraction, reactions more characteristic of proteins were 
obtained. Thus, in a recent series of experiments on the colorless frac- 
tion of timothy, the Millon, xanthoproteic, picrie acid, phosphotungstie 
acid, trichloracetie acid, heat and dilute acetie acid, and sulfosalicylie 
acid tests were all positive. These tests are also positive for the colorless 
fractions in both ragweeds (artefolin and trifidin). The eolor of the 
pigments, themselves, interferes somewhat with the tests. However, 
positive tests were obtained with the pigments of timothy to Millon’s 
reagent, phosphotungstie acid, trichloracetie acid, and sulfosalicylie acid. 
The pigment fractions are always more dilute than the US fractions. 
This is evident from the curve. 
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There is no reason why a protein moleeule cannot have a molecular 
weight of 5,000, although it is true that it would be about the smallest 
protein molecule ever isolated. Nevertheless the boundary between a 
high moleeular weight polypeptide and a low molecular weight protein 
is obscure, and, in all likelihood, a dividing line cannot be drawn with 
our present method of defining proteins. 

Could a rapidly moving pigment group coupled with a small color- 
less radical aceount for the activity of the pigment? It is quite possible. 
Also, another colorless component could be present in the UST fraction, 
this second colorless component having the same eleetrie mobility. The 
colorless fractions, UST as well as USG, could have colorless components 
within them of the same eleetrie mobility which we could not find with 
our method. A colorless component of that type could be, for example, 
a polysaccharide with a net charge very close to zero. We should prob- 
ably have to rely on chemical methods to determine a mixture of that 
sort, using, however, as our starting point, electrophoretically homo- 
geneous fractions. Varying the pH or salt type might also lead to 
further fractionation. Indeed the method presents almost unlimited 
possibilities. Against the point of view, however, that the colorless 
component has two major fractions in it, is the following experiment. 
In the ultracentrifuge, the electrophoretically homogeneous US fraction 
of ragweed, at least, showed only one band. If there were both a small 
molecule and a large molecule with a mobility of the same order present, 
two bands should have been observed. However, we are keeping an 
open mind on that matter and will do our best to ascertain the exact 
nature of our colorless fraction. 

Dr. Vaughan also asked if there is any relationship between the size 
of the molecule and the eleetrie mobility. With molecules of the same 
size and shape in solutions of the same salt coneentration and type, 
the eleetrie mobility is proportional to the net charge. It is the 
potential, in general, at the surface which determines the speed of the 
ion. 

In conclusion I might say that as we go over our curves and accu- 
mulate an increasing quantity of data, we see justification for the project 
not only because of the few questions regarding the nature of the pollen 
allergens which are answered but also beeause of the unsolved questions 
which each new set of records raises. As Dr. Alexander has pointed 
out, it is the solution of these questions which will probably lead to 
more definitive information on the nature of the pollen allergen. 








RESPIRATORY ALLERGY FROM THE ARSPHENAMINES 
PERSONAL CASE REPORT 


Tuomas S. SauNpDERs, M.D. 
PORTLAND, ORE. 


UTANEOUS hypersensitivity to the arsphenamine drugs has been 
of fairly frequent occurrence and has been extensively described 
(Stokes,' Moore?). Respiratory hypersensitivity to these, however, judg- 
ing trom the searcity of reports in the available literature, must be of 
great rarity. Klauder* reported the ease of a physician who suffered 
both contact dermatitis and bronchial asthma from preparing neo- 
arsphenamine for injection. Vaughan*t mentioned a physician who de- 
veloped asthma immediately on opening an ampule of neoarsphenamine. 
Asthmatie attacks following the intravenous administration of neo- 
arsphenamine in a patient who had never before had asthma have been 
deseribed by de Beyrouth.® Stokes! states that arsphenamine asthma is 
a rare condition, usually associated with urticaria, coming on from 
twenty minutes to four or five hours after injection and promptly re- 
lieved by epinephrine. He states that *‘it argues a perhaps dangerous 
degree of sensitization.’’ 
In view of this apparent rarity of respiratory allergy from the 
arsphenamines, the following case is herewith presented. 


CASE REPORT 


As a practicing syphilologist, I have been continually exposed to antisyphilitic 
arsenicals for the past eight years. During the first five years of this period, no 
difficulties arose from exposure to or contact with these drugs. About three years 
ago, however, I began to develop respiratory symptoms in connection with the 
preparation of antisyphilitic arsenicals for injection. The symptoms were trifling 
at first but have gradually reached disagreeable proportions. 

About one minute after opening an ampule of mapharsen, arsphenamine, or 
neoarsphenamine, an intense sneezing attack begins. Shortly after this, rhinorrhea 
sets in, ordinarily quite profuse. Along with this occurs the most distressing symp- 
tom, asthma. Respiration is difticult—noisy, musical riles being audible a few feet 
distant. 

This symptomatic ensemble lasts about thirty minutes, as a rule, and then dis- 
appears. The intensity of the attack is directly proportional to the degree of ex- 
posure to the powdered or crystalline drug. Some attacks have followed the in- 
halation of air from the room in which the arsphenamine solutions were prepared. 
A subcutaneous injection of 0.5 ¢c.c. of 1:1000 solution of epinephrine affords prompt, 
but not complete, relief. Wearing an ordinary surgical (cotton) mask when pre- 
paring the solutions did not appreciably lessen the ensuing symptoms. My present 
practice of having an assistant prepare the drug in a distant room, with wide-open 
window, affords me practically complete protection. Inhalation of tryparsamide and 
other erystalline and powdered drugs or chemicals has never caused me any respira- 
tory difficulties. 
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SAUNDERS: RESPIRATORY ALLERGY FROM ARSPHENAMINES (i 


Prior to my coming in contact with the arsphenamines, I had never had an 
attack of asthma, or hay fever, or any other allergic manifestation, However, 
subsequently, I have developed mild asthmatic attacks after severe exertion or after 
bouts of hearty laughter. 

Inspection of my nose on March 1, 1942, showed a pale, edematous mucosa, 


Y 


suggestive of an allergic disturbance (Dr. C. C. Petheram). Microscopie examina- 
tion of nasal smears showed, on one occasion, 54 per cent eosinophiles, and on an- 
other occasion, 100 per cent eosinophiles (Dr. Merle Moore). 

Cutaneous Tests—On Jan. 8, 1942, 1 applied patch tests of mapharsen and neo- 
arsphenamine to my left forearm. Powder and solution (in the dilution used for 
intravenous injection) of both drugs were used, and the adhesive dressings were 
tightly sealed to prevent escape of content and subsequent inhalation. No symptoms 
occurred until about nineteen hours later when I was awakened by a severe attack of 
asthma. Inspection of the patches showed them to be airtight and in good position, 
The asthma had apparently been caused by absorption of the drug through the 
skin (transepidermal penetration). Removal of the patches was followed by relief 
in half an hour. Examination of the tested areas showed a mild reaction (erythema 
without vesication) to the mapharsen powder only. This erythema and attendant 
itching lasted for nearly three weeks. In view of the fact that the mapharsen 
solution produced no local reaction, that caused by the mapharsen powder probably 
represented primary irritant effect. 

On March 16, 1942, I applied a drop of neoarsphenamine solution (6 per cent) 
to scratches on the forearm of my assistant and myself. About five minutes later 
my attention was directed to the site of application by a sense of irritation. Exam- 
ination showed a giant urticarial plaque with pseudopods at the neoarsphenamine 
scratch. Control scratch tests were negative as was a scratch test on my assistant. 
Just about that time I had several explosive sneezes, followed by a suffusion of the 
conjunctivae and a sense of burning constriction in mid-chest. This was, in turn, 
followed by an intense attack of asthma which required epinephrine for relief. 
Care had been exercised that I did not inhale the drug; in fact the solution had 
been left over from a previous treatment which had caused me no respiratory diffi- 
culties. Because of the intensity of this attack, attempts at further experiments 
(ingestion, intravenous) were abandoned. 


COMMENT 


Klauder* attempted to explain the development of the respiratory 
(and cutaneous) allergy of his patient on previous intracutaneous test- 
ing with the drugs concerned. He recalled his experience that the major- 
ity of arsenical erythrodermas occurred in patients who had suffered 
paravenous administration of the drug. This theory fails to explain the 
development of my symptoms, for I have never previously been tested 
with arsphenamines or related compounds, nor have I ever had any 
injections of these, paravenous or otherwise. The explanation in my 
‘ase is probably a simple one: repeated exposures by inhalation to the 
drugs finally resulted in sensitization. 

The reliability of skin tests (patch, scratch) in determining cutaneous 
hypersensitivity to the arsphenamines has been subject to question. 
However, it would seem that the seratch test is an accurate indicator of 
respiratory sensitivity. Klauder’s patient had strongly positive serateh 
tests to arsphenamine and neoarsphenamine but apparently an attack of 
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asthma was not precipitated by the seratch tests. In my own ease, an 
intense attack of asthma followed absorption of the neoarsphenamine 
solution from the searified area. One could scarcely wish a more con- 


vincing demonstration of sensitivity. 
SUMMARY 


1. A personal case of respiratory allergy from inhalation of the 
arsphenamines has been described. 

2. Allergie testing of the suspected material was carried out as far 
as was deemed practical. 

3. The reproduction of respiratory symptoms through transepidermal 
penetration instead of inhalation is deseribed. 
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HYPERSENSITIVITY TO SULFONAMIDES 
FREDERICK KALzZ, M.D., AND LEA C. STEEVES, M.D. 
MONTREAL, CAN, 


NUMBER of cutaneous manifestations, including several cases of 

exfoliative dermatitis, after internal use of sulfonamides has been 
recorded. In these instances patch tests gave negative results. Occa- 
sional flare-up of eezematous lesions has also been observed after the in- 
gestion of these drugs. 

Several reports on the beneficial effect of sulfonamides externally in 
different skin diseases have been published and some eases of hyper- 
sensitivity have been observed. Probable increase in the number of 
such instances is to be expected as the use of sulfonamides in der- 
matology becomes more general. 

Sams and Capland' deseribed a case with a probable local sensitivity 
to sulfathiazole. Application of sulfathiazole powder in the external 
auditory canal was followed by the acute exacerbation of the dermatitis, 
and ingestion of 1 Gm. of the drug caused marked edema of the face 
and a generalized, patchy, erythematous dermatitis. Patch tests, how- 
ever, gave negative results. Pillsbury? also observed a similar case. 

In a previous report,® exacerbation of two cases of nummular 
dermatitis after the use of sulfathiazole in a glycerin paste was men- 
tioned, but no true hypersensitivity was observed. During the past 
six months, this paste has been routinely used in the treatment of 
pyodermic skin diseases, and there have been five patients who reacted 
unfavorably to this type of therapy. Two of these displayed features 
of interest and will be described in detail. 


CASE REPORTS 


CASE 1.—An 18-year-old boy was first seen in October, 1941. His chief complaint 
was redness and pustular lesions on his chin in the beard area. He stated that in 
June he had had a small pustular lesion on the chin which had itched considerably ; 
this was followed by a fine rash with slight swelling over the whole face. He applied 
some ointment and the eruption practically cleared. Pustular lesions recurred and 
hot boracie compresses and sulfathiazole, 30 per cent, in a glycerin paste were 
prescribed at the time of the first visit. His condition improved. He was again 
seen on January 21 with a recurrence of the eruption, but this time he presented 
a vesicular, weeping, and infected dermatitis which involved the forehead and beard 
area. Sulfathiazole in same strength and base was again prescribed and dermatitis 
improved, but in two days it relapsed and yellow impetiginized crusts were observed. 
He was admitted to the hospital on January 25 with erythema and swelling of the 
face, edema of the lower lids, and a follicular, papulovesicular eruption involving 
the whole body. Temperature was slightly elevated. Blood sulfathizole level was 
0.05 mg. per cent. 


From the Section of Dermatology, Department of Medicine, Royal Victoria Hospital. 
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Past history revealed that he had had two attacks of poison ivy four and six 
years before. 

Culture from a pustule on the face showed a heavy growth of staphylococci 
pyogenes and hemolytic streptococci. With soothing topical applications, the con- 
dition improved and he was discharged on February 24. Two days after discharge 
the patient was bothered with a severe nocturnal pruritus, and his skin lesions gradu- 
ally became worse. He was readmitted to the hospital on Mareh 4, with patches 
of a vesiculopapular eruption on the face with partially crusted lesions on the back, 
extremities, and face. The following patch tests were done: 

1. Sulfathiazole, 5 and 30 per cent, in glycerin paste was strongly positive, but 
the control with the glycerin paste was negative. 

2. Sulfathiazole, 10 per cent, in petrolatum base was negative. 

3. Patch tests done with sulfanilamide, sulfathiazole, sulfapyridine, and sulfa- 
diazine powder were positive. 

4. Patch test was positive with sulfanilic acid powder, but in solution 1:1000 the 
reaction was doubtful. Considering the possible caustie effect of sulfanilie acid, no 
definite conclusions could be drawn. Sulfathiazole, 10 per cent, in’ paraffin and 
triethanolamine+ base gave a positive reaction, but control with the base was also 
positive. There was no reaction to the adhesive and a test made with unguentum 
hydrargyri ammoniati in petrolatum base was negative. An intradermal test made 
with sodium sulfathiazole, 1:200, was positive, but the alkalinity of such a sub- 
stance may cause a pseudoreaction, 

On March 18, 2 Gm. of sulfathiazole were administered orally. Four hours after 
ingestion, the patient complained of intensive itching and burning over the body. 
Twelve hours later, he had developed a marked edema of the face, especially of lips 
and eyelids, and his temperature was 103° F. The old eezematous lesions on the 
face and hands became inflamed, and profuse weeping was noted. He felt nauseated 
and ill and some new lesions appeared on face. Blood sulfathiazole level after 
twenty-four hours was 2.5 mg. per cent. 

The exacerbation faded after three days. Soothing topical treatment was given 
and the patient was discharged on March 30, 


CASE 2.—A. A., a 42-year-old barber, was first seen in May, 1941. He stated that 
he had been suffering for the last four years with a relapsing eruption on his face. 
External treatment, including x-ray therapy, had a temporary effect only. In the 
bearded area his face was covered with small superficial pustules, as were his fore- 
arms and the backs of his hands, typical of sveosis. A culture from a pustule on his 
face produced a heavy growth of staphylococci pyogenes. 

Sulfathiazole, 30 per cent in a glycerin base, was applied to the lesions, and 
after four days of applications the face became slightly irritated. There was no 
improvement in the syeosis, and sulfanilamide in the same concentration and base 
was applied. This was followed by an immediate reaction with edema and a weep- 
ing dermatitis. Finally the sycosis healed after a series of staphylotoxoid and 
autogenous vaccine injections. 

In September, 1941, a relapse occurred, with numerous pustules on chin and 
cheeks and similar lesions on the backs of the hands and mons veneris. The patient 
was admitted to the Royal Victoria Hospital. 

Pateh tests with sulfathiazole and sulfanilamide, 50 per cent in a glycerin paste, 
gave negative results on normal skin, but application of these pastes to the face was 
followed by localized redness and eczematous lesions. Sulfathiazole, 2 Gm. given 
internally, caused considerable edema of the face and hands which subsided within 
twenty-four hours, to be followed by a weeping dermatitis on the face and a fresh 
eruption of pustules on the hands and mons veneris. <A culture from these pustules 
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again showed staphylococci pyogenes. However, there was no reaction on normal 
skin and no fever. After several weeks of soothing topical therapy and vaccine, the 
eruption healed. 


DISCUSSION 


In the first case, sensitivity to four sulfonamide compounds was dem- 
onstrated by patch tests. It is interesting to note that the vehicle seems 
to be of importance. Sulfathiazole in glycerin gave a markedly stronger 
reaction than pure sulfathiazole powder triturated with water, even 
if the former was used in a concentration of but 5 per cent. Petrolatum 
inhibited the effect of sulfathiazole, probably by mechanical insulation 
of the drug particles. This observation corroborates our clinical im- 
pression that sulfonamides in petrolatum are less effective. 

The second case is more difficult to interpret. Here the sensitivity to 
external application was limited to the diseased area, and ingestion 
caused reactions in these same parts of the skin only. The other in- 
teresting feature was the complete failure to cure or improve the 
staphylococcie infection. 

The history and course of both cases seem to suggest that the sensi- 
tivity was produced or at least increased by repeated external applica- 
tion of sulfonamides. Further studies will be necessary to prove this. 
Since the sulfonamides are indispensable in the treatment of various 
grave diseases, sensitivity to these drugs is a serious matter. Patch 
tests will be repeated at regular intervals in order to determine whether 
their sensitivity is permanent. 


SUMMARY 


Two cases suggesting hypersensitiveness to sulfonamide compounds 
are presented. 
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CHRONIC OTORRHEA DUE TO FOOD SENSITIVITY 


Louis J. Noun, M.D. 
Des Mornes, Iowa 


A SURVEY of the literature substantiates the belief that chron- 
ically discharging ears in allergic subjects due to specific sensi- 
tivities are indeed rare. 

Lewis,' in 1929, reported six cases of spontaneously perforating ear- 
drums with serous discharge but, unfortunately, detailed and compre- 
hensive analysis was not presented to prove a definite antigenic rela- 
tionship in any of these eases. 

Proetz,? in 1931, also mentions one case of a surgeon who was subject 
to spontaneous rupture of the eardrum with serous exudate; also Dean 
and associates® who mentioned, in 1937, a woman, 35 years of age, with 
chronie otorrhea for nine months. This patient also had a chronie vaso- 
motor rhinitis, and, according to these authors, when the allergie rhinitis 
was brought under control, the ear stopped draining. Here again, in 
both eases described, no scientific proof of allergenic causes was estab- 
lished. 

Two eases of chronic otorrhea which were definitely associated with 
specific food sensitivities were referred to me in the past two years and 
are herewith described. 

CASE REPORTS 


CaAsE 1,—E. M., male, aged 15 years, was referred to me Feb. 10, 1940, because of 
persistent serous, and at times purulent, drainage from left ear. There was a history 
of asthmatie attacks and sneezing, rhinitis, and nasal congestion indicative of an 
allergy. 

Family history revealed a mother with hay fever, sister with hay fever, and 
a grandmother with hay fever and asthma. 

As an infant the patient suffered from eczema and he would vomit after being 
fed milk, and later eggs, although he could tolerate egg yolk without any intestinal 
symptoms. 

When 11 months old, both eardrums were lanced because the child suffered from 
severe head colds accompanied by bronchial cough, running nose, sneezing, and a 
slight elevation in temperature. He was on ten ounces of milk, four times daily. 
His ears apparently healed thoroughly and stopped draining soon after his return 
from the hospital, although he appeared considerably emaciated and anemic. 

When he was about 1 year old, meats (chicken and beef) were added to his diet. 
The father observed that invariably, following their ingestion, the boy would vomit 
and his temperature would subsequently rise to from 102 to 103° F., associated with 
a correspondingly elevated pulse rate. Coincidentally, some sneezing, sniffling, and 
congestion of the nasal mucous membranes ensued. Ingestion of these meats daily 
for a period of about one week would result in an asthmatic attack. 

Because of the deleterious effect of the meats and eggs, the father cancelled these 
items from the diet when the child was 3 years of age, and this resulted in the 
elimination of the above-mentioned attacks. 
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When 5 years of age the child contracted measles, following which the ears started 
draining a profusely purulent material. 

Since then, the father relates, about every three months the boy would undergo 
a siege of nausea and vomiting, severe headache over left eye, sneezing, running nose, 
and later asthma, which was followed by a_ persistently draining left ear, lasting 
approximately one month. 

These attacks became more frequent and intense from year to year and especially 
after the readmission of meats and eggs into the diet in 1958, 

Aside from history of food sensitivities, the boy also suffered from hay fever, 
associated with asthma in the fall of the year. Dusty environments produced violent 
attacks of sneezing and rhinitis. When fatigued, the catarrhal symptoms became 
ageravated., 

During the course of an attack due to either foods or inhalants, his disposition 
changed to one of fretfulness and irritability. 

Because of the insistence by the father in his belief that meat, especially beef, was 
one of the major causes of his draining ear together with the elevation in temperature 
and pulse, it was decided to remove all meats and other known food sensitivities from 
his diet until all symptoms subsided, and then to reintroduce a small portion of cooked 
beef. This experiment was carried out on 3 separate occasions with the resulting 
serous discharge from his ear associated with elevation of pulse and temperature each 
time. 

In the course of these clinical experiments he was very thoroughly tested in- 
tradermally with the 200 foods and inhalant extracts. He reacted moderately to all 
of the meats (except pork), sweet corn, plum, walnut, cashew, potato, vanilla, egg, 
and chocolate, and slight to slight plus to strawberry, celery, asparagus, tomato, 
ginger, orange, lemon, and pineapple. The other food reactors were doubtful. He 
also gave a moderate reaction to dust and ragweed. Passive transfer tests were 
done and positive reactions to beef and eggs were prominent. He was instructed to 
avoid all meats, eggs, and the foods that were definitely suspected from the history. 

Injections of ragweed and dust extracts were instituted. He continued to show 
gradual improvement with reference to his weight, disposition, general health, 
appetite, and ambition. His ear stopped draining, and he gained 8S pounds in one 
month. 

Unfortunately, he moved to another town soon thereafter, but he complied with 
my written request to return for a personal check-up as to his progress on Feb. 28, 
1942, approximately two years after I had first seen him. 

The boy has not had a discharge from the ears in a period of two years, and he 
could eat with impunity meats and other foods to which he was once sensitive. He 


has grown two inches in height, gained 50 pounds, and seemed to be in perfect health. 


CASE 2.—B. A., male, aged 8 years, was referred to me Noy. 19, 1941, because of 
a draining left ear and urticarial eruption one week previously. 

The family history revealed one brother with seasonal hay fever and hives, an 
aunt with seasonal hay fever, and another aunt with asthma. 

The past history as related by the mother revealed that feeding the infant 
Carnation milk or his formula mixture would evoke intense abdominal pains and 
eramps which caused him to double up and ery bitterly, These foods were conse- 
quently discontinued. 

At the age of 2 years, following a siege of scarlet fever, the child developed a 
left mastoiditis with a discharging left ear. Mastoidectomy was performed at the 


age of 2 years and again at 4 years of age. 
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From April, 1937, the child’s left ear kept draining almost continuously, mostly 
a serous discharge, which changed at times to a mucopurulent material. 

These attacks of otorrhea would occur almost monthly and were always preceded 
by what the mother described as head colds, to which the child seemed unduly sus- 
ceptible. These colds were accompanied by symptoms of otorrhea, nasal conges- 
tion, sneezing, coughing, and, at times, sore throat. He invariably complained of 
nausea with these colds, but the temperature remained normal with the exception 
of the times when the discharge from the ear became mucopurulent, at which times 
a slight elevation in temperature occurred. 

Throughout these years, the boy was never completely well and exhibited the 
pale, anemic, washed-out appearance characteristic of a chronic ailment. His appe- 
tite was poor, and he was considerably underweight. He appeared thoroughly fa- 
tigued with a distinct lack of energy and vitality contrary to a normal boy of his age. 

From her personal observation, the mother volunteered the information that after 
feeding the child Campbell’s vegetable soup on two separate occasions symptoms of 
abdominal pain, nausea, and vomiting followed. She suspected tomatoes as_per- 
haps being the culprit in producing these symptoms. 

On Noy. 10, 1941, the day after he ate spaghetti with tomato sauce, he broke out 
for the first time with generalized hives. That night, his ear again started draining 
a serous material. 

The child was thoroughly tested intradermally with about 200 foods and inhalants. 
Egg white produced a marked reaction on the first day of testing. He reacted 
slightly to chocolate, pork, and tomatoes, and to horse epithelium and horse serum. 
Dust produced a moderate reaction. The remainder of the tests were negative. 

-assive transfer tests with egg and tomato were done, and a positive reaction 
to egg but not to the tomato was noted. 

He was instructed to eliminate eggs entirely as well as the other foods to which 
he reacted. In the course of the next few days, the ear stopped discharging, he 
stopped complaining of gastrointestinal upsets, and his general health and ap- 
pearance improved. He gained 3%4 pounds in the space of one week, 

On Dec, 10, after being symptom-free for a period of approximately three weeks, 
his mother gave him a doughnut. The following two days the boy remained in bed 
vomiting and complaining of cramps. The third day after eating the doughnut, 
the left ear started to discharge a serous fluid and the urticarial eruption recurred. 

After the ear stopped draining and the gastrointestinal symptoms completely 
subsided for a period of one month, he was instructed to drink one glass of tomato 
juice in order to ascertain more precisely whether tomatoes alone contributed to any 
of the boy’s symptoms instead of eggs. The next day the mother reported that he 
broke out in generalized hives one-half hour after drinking the tomato juice, but the 
ear remained dry and he remained free of any gastrointestinal disturbances, 

For the past nine months his ear has stopped draining completely, and he has had 
no further gastrointestinal upsets. He has gained steadily in weight with a distinct 
improvement in his color and general physical state. Above all, his interest in his 
schoolwork and surroundings has increased profoundly, keeping pace with a markedly 
improved disposition. 


DISCUSSION 


It is common knowledge that any tissue of the human body ean enter 
into a specific antigen-antibody reaction, including the membranes of the 
middle and internal ear. As a so-called shock tissue, the tympanic mem- 
brane of the middle ear commonly enters into such allergie reactions be- 
cause of its anatomical continuity with the membranes of the oral cavity 
and eustachian ¢anal. 











NOUN: CHRONIC OTORRHEA DUE TO FOOD SENSITIVITY 8S) 


To allergists and otologists alike, the history of pain in the area around 
the ear, deafness, itching, and perhaps tinnitus in the sensitive indi- 
vidual in association with other allergic manifestations is both common 
and real. Objectively, such cases present a swollen, and sometimes red- 
dened, tympanie membrane. 

It is obvious, from the literature and from one’s own practical ex- 
perience, that the otologist encounters these patients before the allergist, 
and it is consequently evident that the otologists are more familiar with 
the picture of discharging ears or swollen eardrums due to sensitivity. 
As allergists, we are much too indifferent to the variegated complaints 
of pain, buzzing, and deafness of patients whose primarily more prom- 
inent symptoms of hay fever, allergic rhinitis, and asthma tend to sub- 
ordinate the rest of the picture. 

The spontaneous perforation of an eardrum in an allergic individual 
is encountered but rarely in the ordinary practice of allergy, although 
it is conceivable that such perforations can spontaneously occur. How- 
ever, in the cases deseribed, it becomes strikingly significant that the 
perforations of the drums followed childhood infections (measles in one 
ease and searlet fever in the other), and it is reasonable to assume theo- 
retically that, because of the so-called lowered resistance of the mem- 
branes of the middle ear, they became natural sites for continuous in- 
sults, with subsequent edema and drainage. One must not lose sight of 
the fact that in both cases multiple manifestations of allergy were prom- 
inent, and their histories revealed that colds were consistent forerunners 
to the episodes of the discharging ears. That the discharge was but one 
phase of the generalized pathologie picture of nasal and sinus congestion 
is obvious. 

It is, of course, necessary to distinguish between the prevalent cases 
of otorrhea due to an initial bacterial infection and those due to al- 
lergy. There is no question in my mind but that the two cases described 
belong in the latter category, since repeated clinieal experimentations 
with the definite foods to which both individuals were sensitive resulted 
in the recurrence of the discharge after they had stopped draining. 

The history of intercurrent purulent discharge at times is not to be 
interpreted as the basie cause of the discharge, since this phenomenon 
in effect parallels the common history of sinus and bronchial infections 
with purulent drainage secondarily superimposed on an already allergic 
membrane. The fact that no elevation in temperature was associated 
with the draining ear (as in the case of B. A.) unless a secondary infee- 
tion set in would further enhance the diagnosis of an allergic otorrhea 
rather than a primary bacterial invader. 

It is unfortunate that no smears of the drainage were made in either 
case for the presence or absence of eosinophiles. Although Hansel 
emphasizes the necessity of an increased eosinophile count to establish 
a basis of allergy, the absence of an increased count does not miiigate 
against such a diagnosis. 
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The differentiation between a swollen eardrum due to a primary 
bacterial infection and one due to a specific sensitivity assumes para- 
mount importance, because paracentesis of a tympanic membrane due to 
specific antigens should be at all times condemned. It is obvious that, 
like the congestion of the mucous membranes of the nose or sinuses, 
this swelling will automatically diminish within twenty-four hours upon 
the avoidance of the specific antigeni¢ causes or by the use of medication 
to shrink the membranes. The mechanical opening of an allergically 
swollen membrane always increases the hazard of a secondary infection. 

Since this report was written, two cases of spontaneous perforation 
of the drum due to specific foods have been called to my attention. It 
becomes increasingly clear that considerably more attention must be 
paid to eases of chronie otorrhea which do not respond to proper 
otologic treatment since these cases will be found to be definitely allergic, 
especially if an antecedent history of allergy is obtained together with 
a coexisting history of other allergic disturbances in the individual. 

Unnecessary surgical intervention can be obviated by (1) the correct 
identification of the cases as being allergic in character and (2) by the 
subsequent and detailed proper therapeutic approach. 


SUMMARY 
Two eases of apparent otorrhea due to food sensitivity are deseribed. 
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BIOTIN AND SKIN SENSITIVITY 


Earu B. KELLER, Jr., M.D. 
PHILADELPHIA, PA. 


ECENT reports have appeared in the literature relative to hyper- 
sensitivity of given individuals to certain members of the vitamin B 
ecomplex.' As far as is known, a skin contact reaction of the wheal and 
erythema type, following contact with biotin, has not as yet been re- 
corded in the literature. Such a reaction was suspected in a laboratory 
worker and has subsequently been investigated. 

This individual noticed red, itching patches on her arms and hands 
whenever mixing a dry dusty diet containing butter vellow and known 
members of the vitamin B complex. There were slightly raised areas in 
the center of the red patches which lasted about half an hour. Sinee 
this individual had been previously and repeatedly exposed to all the 
elements in the diet except biotin, this substance was suspected. 

Accordingly, skin patch tests were employed, using the factors con- 
tacted by this individual when handling biotin. The substances tested 
were (1) rice and 3 per cent butter yellow in olive oil; (2) rice and the 
B complex including thiamine Cl, choline chloride, B., riboflavin, py- 
ridoxine, nicotinic acid, pantothenic acid, and biotin; (3) crystalline 
nicotinie acid; and (4) biotin concentrate.* 

Since biotin gave a reaction within two hours, the above test sub- 
stances were removed at the end of that time, the other substances thus 
serving as controls. The first test substance gave no skin reaction at all 
after two hours of application. The second, B complex, containing biotin, 
produced an area of erythema and central edema that lasted ten hours. 
The crystalline nicotinie acid produced an area of erythema without 
edema which subsided completely in an hour. The biotin concentrate, 
however, produced after the same period of contact a central, firm, 
raised, pale area with a surrounding zone of spreading erythema. This 
raised area was tense and shiny and persisted more than an hour after 
all redness in the other areas had vanished. At the end of thirty-six 
hours the central area was grayish tan and tender on palpation. 

To rule out directly the other substances handled, as the offending 
agents, skin patch tests were done with thiamine chloride, riboflavin, 
pantothenic acid, vitamin Bg, 70 per cent alcohol, and 25 per cent hydro- 
chloric acid (since most of the substances were tested as chlorides). All 
of these substances failed to produce a skin reaction after two hours of 
direct skin contact. 

From The Lankenau Hospital Research Institute, Philadelphia. 

*Concentrate No. 200, S. M. A. Corporation. 
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It should be noted that this individual did not get a reaction to biotin 
unless the skin had previously been cleansed with 70 per cent alcohol or 
unless nicotinic acid was present in the mixture; nor was itching noted 
at the site of reaction when biotin alone was applied to the cleansed skin 
surface. However, in conjunction with nicotinic acid, itching was 
present. It was further observed that biotin, in conjunction with nico- 
tinic acid, applied to the uncleansed skin produced a reaction of the 
wheal and erythema type accompanied by itching. This, however, was 
not observed if the individual previously had applied a commercial 
cream to the exposed area. This latter fact was observed when measurcs 
were undertaken so that the individual could continue her work with 
biotin. 

Skin tests were next performed with 25 pg of crystalline biotin dis- 
solved in 1 ¢.c. of water. This solution was used as stock and half of it 
diluted serially by taking half the cubie centimeter of stock and adding 
0.5 ¢.e. of distilled sterile water. The resulting solution was treated in a 
similar manner and so on until seven dilutions were obtained, including 
the stock solution. Three drops of each solution were applied to desig- 
nated areas on the skin of the forearm previously cleansed with alcohol 
and allowed to remain in contact for one hour. At the end of this time, 
the first four dilutions produced a wheal and erythema, the erythema 
being least marked in the second instance. In dilutions 5 and 6 ery- 
thema alone was noted, and in the dilution 7 no reaction at all was ob- 
served. 

SUMMARY 

1. It has been shown that biotin can produce skin sensitivity in an 
individual as measured by the contact skin test. 

2. Nicotinic acid apparently enhances the reaction on the uncleansed 
skin and exaggerates it (itching) on the cleansed and uncleansed skin 
surface. 

3. It was further observed that the application of a commercial cream 
prevented a skin reaction from contact with biotin dust. 
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SEASONAL SOMNOLENCE, A POSSIBLE POLLEN ALLERGY 
Case REvoRT 


LovuIS STERNBERG, M.D. 
New York, N. Y. 


IGRAINE epilepsy and Méniére’s syndrome have been explained 
in certain instances upon an allergic basis. Other vague neurologic 
manifestations have also been reported in the literature by various au- 
thors. Pathologically these cases suggest an allergic reaction of the 
hyperemic or edematous type in the tissue of the nervous system. 
Rowe! reported a ease of epilepsy where pollen was thought to be the 
causative agent. Vaughan? deseribed a patient who felt tired after the 
ingestion of any form of wheat and was full of energy when that food 
was eliminated. May® reported a similar case. Insomnia due to orange 
and blackberries has also been described by Rowe and Richet.* | Crowe,’ 
presented a case of cerebral edema which he was able to control by the 
elimination or the introduction of the offending food. 

The following: case is presented because the history, the clinical find- 
ings, and the course of events make it appear possible that it is an un- 
usual sensitization reaction of the cerebral type to an air-borne allergen 
without any evidence of associated nasal or bronchial reaction. 


CASE REPORT 


The patient, B. S., 32 years old, salesman by occupation, gave a history of al- 
lergy in his family. He presented himself on July 7, 1941, with the complaint that 
for the past eleven years he had become incapacitated during the end of August 
and the first few weeks in September. During these three or four weeks he became 
drowsy, listless, dull, could not concentrate, his theughts were confused; in fact, 
he slept most of that time. During this period his systolic blood pressure is low 
(60 to 80). He has no hay fever, asthma or any other usual allergie symptom. 
During one of these episodes he was observed at the Neurological Institute in New 
York with negative physical findings save the low blood pressure. 

On physical examination he was well developed and nourished, appeared de- 
pressed and listless, and answered questions slowly. The blood pressure was low, 
80 systolic and 50 diastolic. The blood count was negative except for 8 per cent 
eosinophiles. He presented himself in July because for the first time in these eleven 
years the symptoms began the end of June instead of late August. 

On skin testing he gave a marked reaction to 1,000 units of ragweed pollen ex- 
tract and a moderate reaction to 10,000 units of timothy extract. The Prausnitz- 
Kiistner test was negative. He was given 0.4 ¢.c. of epinephrine hydrochloride 
1:1,000 and felt much better within ten minutes. 

With the timothy season at its close no treatment with timothy pollen was given, 
and his symptoms cleared in a week. He was treated with ragweed pollen extract 


From the Department of Allergy, the Roosevelt Hospital. 
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twice weekly in increasing doses. During the pollen season he felt perfectly com- 
fortable except on the days when he was overdosed. He was able to take without any 
ill effects 5,000 units of ragweed extract, but when 7,000 units were given his symp- 
toms were moderately reproduced. Under this treatment, for the first time in eleven 
years, he was able to attend to his occupation without the loss of a single day 
throughout the ragweed season. 

When examined after the pollen season his blood pressure was 130 systolic and 80 
diastolic. Blood eosinophiles were 3 per cent. 
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Society Proceedings 


Meeting of the Society for the Study of Asthma and Allied Conditions, 
Atlantic City, N. J.. May 2, 1942 


RECOMMENDATIONS OF THE ADVISORY BOARD OF 
AMERICAN ALLERGISTS ON TRAINING FOR CERTIFICATION 
IN ALLERGY 


In view of the fact that certification in Internal Medicine and in 
Allergy is now an accomplished fact, the Advisory Board of American 
Allergists has given careful consideration to the training of prospective 
applicants for certification in Allergy, which is secondary to and depend- 
ent on the primary certification in Internal Medicine by the American 
Board of Internal Medicine. 

The recommendations of the Advisory Board of American Allergists 
for adequate training are as follows: 

1. Two years, full time, in a satisfactory allergy clinie and its hospital 
(ineluding training both in allergy and internal medicine) or 

2. One year, full time, in the allergy clinie and its hospital, and two 
additional years of full attendance on such an allergy clinie and its 
activities, or 

3. Five years, full attendance, on such an allergy clinie and its activities, 
or 

4, Special training under qualified preceptors, solely or in combination 
with aforementioned types of training, and such other training as 
might be felt adequate to prepare an individual for the practice of 
allergy. 

It was the further opinion of this Board that clinies for such training 
should fulfill the following qualifications : 

1. They should be in hospitals that have been accepted by the Council 
on Medical Edueation and Hospitals and by The American Board of 
Internal Medicine for training and certification in Internal Medicine 
and for Residencies in Medicine. 

2. The Allergy Clinie should be certified by the Advisory Board of 
American Allergists. 

3. The Director of the Allergy Clinie should be a man who is certified 
in Allergy by the American Board of Internal Medicine. 


DISCUSSION 


Dr. JEROME GLASER.—It has always seemed to me that this matter 
of certifying as allergists only those who have the certificate of the 
American Board of Internal Medicine is rather hard on some of the 
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rest of us who have entered the field of allergy from another angle. 
Speaking for myself, I am a pediatrician. Two-thirds of my work is 
now allergy. I have the certificate of the American Board of Pediatrics 
and I have tried to follow the suggestion of Dr. Kern and interest the 
American Board of Pediatrics in the certification of pediatricians in 
allergy in the same way that internists are certified in allergy. They 
are not the least bit interested. 

I believe they feel that allergy does not belong to any of the older 
subdivisions of medicine alone and that if allergists should be certified 
some special mechanism should be set up for this purpose. 

As regards the importance of allergy in pediatric practice, it has been 
pointed out repeatedly in these meetings that the great majority of 
allergie symptoms begin in early youth or childhood. Sinee I was par- 
ticularly interested in allergy at the time I started practicing pediatries, 
I have had most unique opportunities in observing the natural history 
of allergie disease from the newborn period onward. More and more 
pediatricians have become interested in allergy, and as time goes on I 
feel that the pediatricians will be the allergists of the future and that 
the internists and other specialists will deal mainly with the end prod- 
ucts of neglected opportunities in pediatric allergy. 

Something should also be said for the nose and throat specialists and 
the dermatologists who have developed the allergie aspects of their prae- 
tice to such an extent as to win general recognition as competent aller- 
gists. What of the general practitioner who has specialized in allergy 
and is not eligible even to take the examination of the American Board 
of Internal Medicine? I am sure there are many other individuals 
practicing allergy who are not eligible for any board examinations un- 
less a special Board of Allergy is set up to consider all cases. 

I do not feel like letting the internists so completely take over the 
field of allergy. 


Dr. Vaucguanx.—I should like to ask Dr. Cooke what would be the 
solution to my personal problem in view of the fact that the clinies 
must be in hospitals. 

Our clinie is not in a hospital. We use three hospitals. Riehmond 
has a rather unusual situation in that it is a place with several small 
hospitals. We have been training men for several years with a one- 
year course. Two of these men have put in two years. 

One of these just finished. You will be interested to know his reae- 
tion to the two years’ training. He said that he had learned enough 
more in his second year to make two years worth while. 

The year of training that we have been giving has been accepted by 
the Board of Internal Medicine as a year toward certification, but as far 
as I can see the requirement that the elinie must be in a hospital would 
leave me out on a limb. 


Dr. Cooke.—First of all, the answer to Dr. Vaughan’s question is 
covered under the fourth point on Recommendations, ** Special Training 
Under Qualified Preceptors Solely or in Combination With Aforemen- 
tioned Types of Training and Such Other Training as Might be Felt 
Adequate to Prepare an Individual for the Practice of Allergy.’’ Dr. 
Vaughan’s problem is very easily settled under that fourth recommen- 
dation. 
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Now, Dr. Glaser’s point is one that is very well taken. The Advisory 
Board of the American Allergists, the former Standards Committee, had 
no alternative except to cooperate as they were invited to cooperate with 
the Board of Internal Medicine. 

We realize very fully that the pediatricians and the dermatologists 
are under other boards and that their examinations and certifications 
come under those boards. It is our hope, in spite of the fact that there 
seems to be on the part of the pediatricians, at least, a little hesitaney 
at the present time. Once this thing is fully established with the Board 
of Internal Medicine, the Board of Pediatrics will find it advanta- 
geous, especially on pressure from pediatrician allergists, to aecept us as 
an Advisory Committee with their Board just as we now act as an 
Advisory Committee with the Board of Internal Medicine. The Board 
of Pediatrics would then grant the certification to their subspecialty 
allergists. 

Now, these things never all happen at once and I still feel that the 
American Board of Pediatricians is not conversant with the situation 
as it exists today. They are not quite aware of the significance of the 
move that has been made by the internists, and they are a little bit 
inclined to take a stand in opposition. I believe it is only because they 
lack proper information, but continued pressure by the allergists in the 
pediatrie group may bring about a changed attitude especially if we en- 
lighten them on what we are trying to do. 

Such a set-up’ will be to the ultimate advantage of everyone. There 
is no attempt to exclude the pediatricians at all, not the slightest idea 
of that, nor the dermatologists. The same thing holds for the laryn- 
geologists; those who are interested in allergy ean qualify through their 
own boards in cooperation with us. All we ask is that at the time of 
their examination for certification some idea of their qualifications 
be obtained according to the recommendations just read and then proved 
by an oral examination. That is all that exists today as far as internal 
medicine is concerned, 

Our only part is to recommend guest examiners who cooperate with 
the Board of Internal Medicine at the oral examination. They may or 
may not include questions on allergy in the written examination. 

I would urge the pediatricians to keep insisting to their Board that 
they have some recognition and at least get them interested enough to be 
willing to try to thrash out the problem with us because we are really 
more than receptive to meeting them halfway or more than halfway. 


Dr. Harry L. RoGers.— May I ask why it is we have to be suberser- 
vient to the Board of Internal Medicine? I do not understand that. We 
are dealing with twelve or fifteen diseases and we have to be qualified 
in the study of all of these before we can come up for our certification 
for allergy. Are we not big enough to stand on our own legs and have 
our own certification independent of the Internal Medicine group ? 


Dr. Cooke.—I think that everyone recognizes that a fundamental 
training in internal medicine is necessary for adequate training in any 
subspecialty in medicine or pediatrics. We must be fundamentally 
sound in medicine before we can be sound in allergy. 

Medicine is, after all, the thing that we are really dealing with, and 
we are dealing with a particular phase of medicine. If we were going 
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to accept men who really had no proper fundamental training in in- 
ternal medicine, we would still find the same situation that existed 
years ago. For instanee, when I was in medical school, the medical 
school took high school students directly and trained them as doctors. 
They found eventually that it did not work. They did not have the 
basic scientifie knowledge that was necessary for an understanding of 
medicine. 

So it is here that I think in the early years of training a man should 
point to a general knowledge of the field of medicine before he attempts 
his especial training in any field in which he is particularly interested. 
That holds too with the other cooperating Boards, with the gastroen- 
terologists, with the cardiologists, and with those whose specialty is 
pulmonary tuberculosis. 

All these groups are acting as subspecialty groups with the Board 
of Internal Medicine because they realize that their early training and 
fundamental knowledge of medicine is an absolute prerequisite to 
satisfactory practice of their subspecialties. 


Dr. Harotp A. ABRAMSON.—There is one group to which I belong 
which, perhaps, has not been mentioned. That is the group who after 
a medical internship in an approved institution, has spent many years, 
in my ease ten, in full-time academic medicine, specializing for the most 
part in immunology and biochemistry. I do not think that any of us 
could doubt that immunology and biochemistry are important for 
progress in allergy. In spite of a fairly good training in the scientific 
disciplines of medicine, it would be very hard for me at present to 
qualify for the very many questions which might be asked by the Board 
of Internal Medicine. In these times when the energies of all of us 
should and must be directed toward helping solve problems connected 
with the military situation, it is difficult to prepare for questions which 
we have answered on examinations and papers many times indeed. I 
confess I would have a hard time answering some of those that I have 
seen. Do you not think that under present conditions if physicians 
whose qualifications make them acceptable for examination and whose 
training has been under proper auspices in internal medicine, pediatrics, 
immunology, or other specialty should be certified without examination 
as allergists if they have had, in addition, the proper training in 
allergy ? 

While revising this discussion, I note the following paragraph in the 
editorial column of the May 16, 1942 issue of the Journal of the 
American Association. 

Today the situation is much more complicated than in the times of previous 
wars. A system of extended residencies and assistantships associated with 
qualification for the certificates of the boards in the specialties now covers 
many young graduates in medicine. Especially needed at this time as a means 
of encouragement to such young men in offering their services to the armed 
forces is a definite action on the part of each one of the certifying boards 
indicating the extent to which it will accept military service as a part of the 
requirement for certification in a specialty of medical practice. 


Dr. Cooke.—Dr. Abramson is an exception to the rule. I think there 
are very few here, we will say, who have not practiced medicine, who 
went from an internship into academic life for any number of years. 
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It presents a problem. I really do not know how to answer him 
except that after all is said and done it is true that now that he has 
come back into the clinic field, of course, he can acquire a knowledge ot 
¢linical medicine which did not interest him particularly for a period 
of ten years. There are not very many men who have the mental 
capacity to do that, but I am sure he has. Yet, 1 do not quite know 
what the answer is. I think it is one that the Board should give con- 
sideration to and it is possible that there will be a solution worked out. 

At the same time, I think his particular personal problem is such an 
exception to the rule that it must be regarded as one that makes the rule 
desirable. I do not quite know what the answer is going to be but I 
think it should and will receive the attention of the Board. 

The recommendations of the Advisory Board were approved by the 
Society. 
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Asthma and Hay Fever 


UNDER THE DIRECTION OF SAMUEL M, FEINBERG, M.D., AND 
THEODORE T, BERNSTEIN, M.D., CHICAGO 


Further Observations on the Treatment of Intractable Bronchial Asthma by Bi- 
lateral Resection of the Pulmonary Plexus. Gay, L. N., and Rienhoff, W. M.: 
Bull. Johns Hopkins Hosp. 70: 386, 1942. 


Bilateral resection of the pulmonary plexus was done in twenty-one patients 
with intractable asthma. Eight derived marked benefit from the operation, five 
died either as a result of the operation or shortly afterward, four died later, and 
four were unimproved. Neither the age of the patient nor the duration of the 


asthma had any relation to the outcome of the operation. 


Oral Treatment of Hay Fever With Ragweed Pollen, Iliff, kh. H., and Gay, L. N.: 
Bull. Johns Hopkins Hosp. 70: 378, 1942. 


An analysis of the results of oral pollen therapy during 1940 is reported. Of 
eighty-two cases treated by this method, sixty-two were treated preseasonally and 
twenty coseasonally. Of the orally treated cases, excellent results were obtained 
in 4.8 per cent of the preseasonal group and in none of the coseasonal group. ‘The 
hypodermically treated cases, on the other hand, showed excellent results in 15 
per cent. Good results were noted in 16.1 per cent of the preseasonal oral cases, 
none in the coseasonal oral, and 29.7 per cent in the hypodermically treated group. 
Fair results are reported in a large percentage of those orally treated. The inter- 
pretation of what is ‘‘fair’’ is, however, open to some question, since in the co- 
seasonal oral group 70 per cent had ‘‘fair’’ results while none had excellent or 
good effects. Reactions were present in a large percentage, most of them gastro- 
intestinal. Reagin studies failed to show any decisive changes. The authors con- 
clude that while hypodermic treatment is the most elfective method, oral treat- 


ment is justifiable in special circumstances, 


Effects of Cocaine and Sympathetomimetic Amines on Humoral Transmission of 
Sympathetic Nerve Actions. Lawrence, W. 8., Morton, M. C., and Tainter, M. 
L.: J. Pharmacol. & Exper. Therap. 75: 219, 1942. 


The authors find that in a perfusion of the vascular bed of the cat’s isolated 
hind leg the addition of cocaine to epinephrine diminishes the rate of destruction 
of the latter. When the sympathetic nerves to the leg are allowed to degenerate 
and the perfusion is carried on with diluted defibrinated oxblood, the pressor effect 
of epinephrine, cobefrine, and neosyrephrine is increased several times. This en- 
hancement of pressor effect is not produced with ephedrine or tyramine under the 
same conditions. According to the authors, these results lend further support to 
the prevailing theories of humoral transmission of sympathetic nerve impulses to 
blood vessels. It is conceived that ephedrine, tyramine, and cocaine block the 
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ferments within the smooth muscle cell, which inactivates the epinephrine enter- 
ing the cell from the blood stream, or the sympathin derived intermittently from 
the local sympathetic nerve endings. Previous cocainization may prevent the 
pressor action of ephedrine or tyramine by blocking the ferment through which 
they normally act. The permeability of the muscle cells is increased by the de- 
generation of the sympathetic nerves, so that more epinephrine enters the cells, 
‘ausing an increased pressor effect. This same increased permeability does not 


increase the pressor effects of tyramine or ephedrine. 


The Effect of Exercise and of Four Commonly Used Drugs on the Normal Human 
Electrocardiogram, With Particular Reference to T Wave Changes. Hartwell, 
A. S., Burrett, J. B., Grayvbiel, A., and White, P. D.: J. Clin. Investigation 21: 
409, 1942. 


Epinephrine lowers the T wave in the electrocardiogram of normal persons. 
This effect lasts from fifteen to thirty minutes. Atropine also lowers the T wave, 
which effect is maximal in sixty minutes but may last for ninety minutes. Mecholyl 
also causes a lowering of the T wave. Exercise lowers the 'T wave with a return 
to normal in less than a minute. The T wave was elevated by ergotamine tartrate 
or pressure on the right carotid sinus. The authors call attention to the signifi- 


cance of these findings when electrocardiograms are interpreted, 





Immunology 


UNDER THE DIRECTION OF MATTHEW WALZER, M.D., AND 
Murray ALBert, M.D., BRrookKLYN 


Species-Specific Precipitins in Serum Sickness After Intravenous Injection of Re- 
fined, Concentrated Antipneumococcal Rabbit Serum. De Gara, P. F., and Bul- 
lowa, J. G. M.: J. Immunol. 44: 259, 1942. 


The sera of twenty pneumonia patients who developed serum sickness as a 
result of intravenous injections of refined, concentrated antipneumococeal rabbit 
serum were titrated for the presence of species-specific precipitins for rabbit pro- 
tein. The object of these studies was to determine whether the presence of pre- 
cipitins is diagnostic of serum sickness. The sera were examined for the presence 
of precipitins at various intervals after serum treatment. Species-specifie pre- 
cipitins for rabbit protein were detected in the sera of ten of the twenty patients 
who developed serum sickness. In one patient precipitins were found on the sixth 
day following serum treatment, but in the majority of cases they appeared be- 
tween the twelfth and eighteenth day after the initial serum injection, at a time 
when the symptoms of serum sickness had disappeared. Precipitins were not 
found in the sera of twenty control patients who also received antipneumococcal 
serum for pneumonia but who failed to show symptoms of serum sickness. There 
was no apparent relationship between the amount of serum injected and the pres- 
ence of precipitins. These findings tend to confirm those of Tuft and Ramsdell, 
who demonstrated the presence of precipitins in cases of serum sickness following 
the injection of horse serum. Hence, the presence of precipitins may confirm the 
diagnosis of serum sickness but the absence of precipitins does not exclude it. 


Antibodies and The Protein Reserves. Cannon, P. R.: J. Immunol. 44: 107, 1942. 


Antibodies are assumed to be molecules of globulin which, in the course of their 


synthesis in the cells, have been specifically modified by antigen. Antigens are 
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taken up from the tissue fluids by macrophages and other types of cells. Anti 
bodies are synthesized in these cells and are then excreted into the blood or lymph 
or remain in the cells as tissue antibodies. Some molecules of antigen may re- 
main within the antibody-producing cells and may serve as patterns for the synthesis 
of fresh antibodies. 

The author believes that if antibodies are specifically modified globulins, then 
antibody production is directly related to normal globulin productien. Globulin is 
synthesized from amino acids which are furnished by food proteins. A high pro- 
tein diet favors the formation of globulin, whereas a diet deficient in protein 
reduces the globulin reserve in the cells. When the latter is diminished, antibody- 
globulin is withdrawn from the antibody-producing cells and is used up by the meta- 
bolic processes of the body. The need for an adequate amount of protein in the 
diet in order that antibody-globulin be synthesized is apparent. 

During the last war it was established that the so-called war edema in the starv- 
ing European population was due to hypoproteinemia, resulting from insufficient 
protein in the diet. Persons suffering from this condition were found to be ex- 
tremely susceptible to all infections. Experiments in progress in the author’s 
laboratory indicate that a reduction in protein reserves and a low protein diet 
inhibit the antibody-producing capacity of rabbits. It is concluded that the pro- 
duction of antibodies is directly dependent upon the protein reserves of the body. 


The Role of Hypersensitivity in Periarteritis Nodosa. Rich, A. R.: Bull. Johns 
Hopkins Hosp. 71: 125, 1942. 


Vascular lesions typical of periarteritis nodosa were observed in four successive 
autopsies performed on patients who had had serum sickness shortly before death. 
Three patients died from lobar pneumonia and the fourth from influenzal men- 
ingitis. Hach patient had received sulfonamide therapy in addition to antiserum. 
At autopsy, fresh lesions of periarteritis nodosa were found, despite the fact that 
the patients had not exhibited any characteristic clinical symptoms of this con- 
dition. A biopsy was performed on a fifth patient who developed serum sickness 
following the administration of antipneumococcus serum and manifested symp- 
toms suggestive of periarteritis nodosa. Periarterial inflammatory infiltration with 
polymorphonuclear and mononuclear cells was observed in a section of biceps mus- 
cle tissue. This patient had received sulfonamide therapy in addition to serum. 
Evidence of periarterial infiltration was observed in two additional autopsies; one 
patient had received only sulfathiazole, the other had received only antiserum. 
The vascular lesions found in the seven autopsies described consisted of necrosis, 
fibrinoid alteration, hyalinization of the media of the involved arteries, perivas- 
cular infiltration, or infiltration of the entire wall with mononuclear and poly- 
morphonuclear leucocytes. Eosinophilic infiltration was present in the majority 
of the cases. 

It was concluded from these findings that a definite relationship exists between 
the hypersensitive reactions and the vascular lesions, since the lesions were fresh 
and none of the patients had manifested clinical symptoms of periarteritis nodosa 
before the onset of their fatal infections. Evidence is cited to indicate that the 
vascular lesions, in all probability, were related to the hypersensitive reaction 
which is responsible for serum sickness rather than to the fatal infection or to 
sulfonamide therapy. However, sulfonamides alone can cause vascular lesions of 
periarteritis. A review of the literature suggests that sulfonamides cause these 
lesions as a result of a hypersensitiveness rather than as a result of intoxication. 
The sulfonamides can attach themselves to plasma proteins and act as haptens. 
The author believes that the findings in the seven autopsies described and the 
experimental evidence reported in the literature indicate that periarteritis nodosa 
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is a manifestation of hypersensitiveness. The vascular lesions may be caused by 
a number of antigens. However, the possibility that toxic agents can cause peri- 
vascular lesions by direct action has not been completely excluded. It is sug- 
gested that in cases in which a clinical diagnosis of periarteritis nodosa is tenable, 
a thorough investigation should be made for the offending antigen. Its elimina- 
tion may lead to a regression of the lesions. 


Influence of an Ethylendiamine Derivative on Histamine Intoxication and Anaphy- 
lactic Shock in the Intact Guinea Pig and the Isolated Guinea Pig Heart. 
Wilcox, H. B., Jr., and Seegal, E. C.: J. Immunol. 44: 219, 1942. 


The inhibitory effect of N-phenyl-N-ethyl-N’-diethylethylendiamine (1571F) on 
histamine intoxication and anaphylactic shock in guinea pigs was investigated. A 
series of fifteen guinea pigs received intravenous injections of 1571F ten to twenty 
minutes before the intravenous injection of histamine. Eleven animals were suf- 
ficiently protected to survive one to six minimal lethal doses of histamine. Most 
of the animals, however, exhibited severe shock. The degree of protection varied 
with the amount of 1571F injected. In twenty-one guinea pigs sensitized to horse 
serum, 1571F given intravenously ten to twenty minutes prior to the intravenous 
injection of one to four shocking doses of antigen prevented death in all but four 
animals. However, almost all animals exhibited symptoms of shock. 

The effect of 1571F on the histamine and anaphylactic reactions of the isolated, 
perfused guinea pig heart was also studied. Histamine, when perfused through 
the guinea pig heart, causes a transitory reduction in the rate of perfusion through 
the coronary vessels and a temporary increase in rate and amplitude of contrac- 
tion. When 1571F was present in the perfusion fluid, the addition of histamine 
to the perfusate was followed by an increase in perfusion rate instead of a de- 
crease. The other histamine effects were unchanged. In specifically sensitized 
hearts, perfusion with a solution containing the antigen produces a transient reac- 
tion consisting of an increase in the rate and amplitude ef contraction and a 
marked decrease in the rate of flow of the perfusate through the coronary vessels. 
In the presence of 1571F, the addition of the specific antigen failed to cause the 
usual decrease in rate of coronary flow. The increase in the rate and amplitude 
of contraction were not appreciably affected by 1571F. Hence, 1571F inhibits 
fatal reactions but does not prevent the development of symptoms in histamine 
and anaphylactic shock. The addition of 1571F to the perfusion fluid of the iso- 
lated heart prevents the usual decrease in rate of coronary flow in histamine or 
anaphylactic shock but does not inhibit the increase in rate and amplitude of 
contraction of the heart. Apparently 1571F acts by preventing the contraction of 
smooth muscle. 


Evidence for the Existence of Two Antibodies for Crystalline Insulin. Lowell, 
F. C.: Proe. Soc. Exper. Biol. & Med. 50: 167, 1942. 


Studies were made on a patient who was beth allergic and resistant to crystal- 
line insulin. The intravenous injection of 30 units of a solution of zine-insulin 
erystals derived from beef and pork pancreas failed to alter appreciably the 
patient’s fasting blood sugar which varied between 330 and 380 mg. per 100 c.c. 
However, an intravenous injection of 30 units of human insulin produced a 
marked hypoglycemia about ninety minutes afterward. Allergic reactions, con- 
sisting of generalized urticaria and a feeling of constriction in the throat, oc- 
curred within a few minutes following the injection of either human or crystalline 
insulin. Passive transfer tests were performed by injecting the patient’s serum 
alone or mixtures of this serum with erystalline insulin into the skin of normal 
recipients. The sites were subsequently tested with either crystalline or human 
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insulin, Skin-sensitizing antibodies for human and animal insulins could be 
demonstrated in ten specimens of serum obtained from the patient over a period 
of several months. The skin-sensitizing activity of the serum was inhibited when 
adequate amounts of crystalline insulin were mixed with serum prior to sensiti- 
zation. The skin-sensitizing activity of serum was destroved when the serum was 
heated. Tests for insulin-neutralizing antibody were made by mouse assay. <A 
dose of 0.02 unit of insulin caused hypoglycemic shock in 90 to 100 per 
cent of the mice. The presence of an insulin-neutralizing antibody was demon- 
strated when the patient’s serum was mixed with crystalline insulin. However, 
no insulin-neutralizing effeet was demonstrable when human instead of crystalline 
insulin was employed. Heating of the patient’s serum failed to destroy its insulin- 
neutralizing activity. From these studies it was concluded that two antibodies 
were present in the patient’s sera: a skin-sensitizing heat-labile antibody and a 
heat-stable insulin-neutralizing antibody. The latter probably accounted for the 
patient’s resistance to insulin. The fact that the patient was not resistant to 
human insulin indicates that the neutralizing antibody is not an antihormone. 
The patient’s resistance to insulin was apparently unrelated to the allergic 


phenomena since both ervstalline and human insulin caused allergic reactions. 





Pediatrics 
UNDER THE DIRECTION OF WILLIAM C, DEAMER, SAN FRANCISCO 


The Relation of Vasomotor Rhinitis to Bronchial Asthma. Urbach, E., and Gott- 
lieb, P. M.: Areh. Pediat. 59: 382, 1942. 


This report is based on 379 cases of asthma seen at the University of Vienna. 
The age distribution is not stated. Only 12 per cent were considered to be due 
to specifie allergens, 10 per cent were apparently associated with infection, while 
the rest were considered to be pathergie rather than allergic; i.e., due to such 
unspecific causes as dust, wind, cold, and excitement. 

Thirty-eight per cent of cases had vasomotor rhinitis as well as asthma. Where 
both conditions appeared simultaneously, there was a common etiology. This was 
also apt to be the case where they developed within two years of each other. If 
more than two vears separated the appearance of asthma from the appearance of 
vasomotor rhinitis, different etiologies were to be expected. 


Gastrointestinal Allergy and the Celiac Syndrome. Kunstader, R. H.: J. Pediat. 
Zils 193, 1922, 


Three instances of what appeared to be the celiae syndrome in which cow’s 
milk was the chief cause of the chronic diarrhea are presented. Two were chil- 
dren of 18 months of age, and the third a child of 19 months of age at the time 
milk was eliminated. There was immediate improvement in the foul-smelling 
large stools containing increased fat, and in the matter of abdominal distension, 
loss of weight, irritability, and anorexia. In two of the cases there was a history 
of allergy in the family as well as eczema in the patient. In all three of the chil- 
dren other food allergies or intolerances were present, and in two, intradermal 
tests of milk were done and were negative. None of the patients had detailed 
laboratory studies designed to confirm the diagnosis of celiae disease. It is sug- 
gested that before these are done in the management of celiae disease, milk elimi- 
nation should be tried, regardless of the outcome of the skin tests. 
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Serum Sickness and Anaphylaxis: Analysis of Cases of 6,211 Patients Treated 
With Horse Serum for Various Infections. Kojis F. G.: Am. J. Dis. Child. 64: 
93 and 313, 1942. 


Most of the patients dealt with in this study were seen by the author at Wil- 
lard Parker Hospital in New York City between 1928 and 1932. The mortality 
from serum anaphylaxis in the series was 1 in 1,242. This is much greater than 
Park’s frequently quoted figure of 1 in 50,000 which appears to have been derived 
from a study of the literature. 

Various factors influence the incidence of serum siekness and anaphylaxis, in- 
cluding the kind of serum, its method of preparation, the quantity, the horse 
producing it, the race of the patient (Negroes less susceptible than whites), the 
route of administration, and the patient. The most important factors are the kind 
of serum, the method of preparing it, the repetition of injections and the patient. 

When the reaction to the intradermal sensitivity test was positive, the inci- 
dence of serum sickness following inoculation of diphtheria antitoxin was four 
times, of anaphylaxis, thirty-five times, and of death, eleven times greater than 
when the reaction to the test was negative. If the reaction to the conjunctival 
test was positive, the incidence of serum sickness was five times and of anaphy- 
laxis, one hundred seventy-three times greater. 

Secondary injections increased the incidence of serum sickness by 50 per cent 
while the anaphylaxis rate was twenty-three times greater than after the primary 
injections. This figure of twenty-three is derived from fourteenfold increase 
where the intramuscular route was used and a sixty-twofold increase when the 
intravenous route was used. 

Seven types of serum rash are described, including twenty-four different signs 
and symptoms. The five deaths reported each followed a secondary injection. In 
the two instances in which an autopsy was performed, the findings were typical 
of anaphylaxis. 


Thermal reactions were found to be dependent on the horse producing the serum. 


Round Table Discussion on Allergy. J. Pediat. 21: 115, 1942. 


This discussion by Doctors Walzer, Rackemann, Donnally, Pratt, Ratner, and 
Tuft brings out both general principals in which the discussants are agreed as 
well as points upon which each feels more emphasis should be placed. While 
perennial treatment of pollinosis appears to be accepted as the most satisfactory 
tvpe of treatment, a difference of opinion develops in the matter of treating an 
individual with positive tests but a negative clinical history. The part played by 
foods, especially corn, cherries, chocolate, and alcohol, in aggravating pollinosis is 
discussed. It is suggested that determination of the level of an individual’s con- 
stitutional reaction may provide a short cut in treatment. The concept of an 
allergenically denatured diet is presented. The value of ipecae used as an emetic 
in obstructive asthma is brought out. In addition, serum allergy, history taking, 
and numerous other subjects are discussed. 





Rhinology and Ophthalmology 
UNDER THE DIRECTION OF FRENCH K, HANSEL, M.D., St. Louis 
Sulfathiazole in the Treatment of Sinusitis. Marks, R. F.: Arch. Otolaryng. 35: 
794, 1942. 
Marks presents a review of the literature and a report of ten cases of chronic 
maxillary sinusitis in which sulfanilamide and sulfathiazole were employed. He 
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found that sulfathiazole jelly, 20 or 50 per cent, was an effective therapeutic agent 
when injected into the maxillary sinus in which there was evidence of chronic 
maxillary sinusitis. A suspension of sulfathiazole seemed to be more effective 
than sodium sulfathiazole when used clinically. The average duration of symp- 
toms among the ten patients was ten months, and the average time required for 
resolution was about three or four weeks. This suggests that a trial with sulfa- 
thiazole is indicated in the treatment of chronie maxillary sinusitis before sur- 


gical treatment is advised. 


Experimental Hypersensitivity of Mucous Membranes of the Upper Respiratory 
Tract. Frank, I., Blahd, M., and Howell, K. M.: Arch. Otolaryng. 35: 918, 1942. 


Frank, Blahd, and Howell report their observations on experimental hypersen- 
sitivity of mucous membranes of the upper respiratory tract. They found that 
the mucous membranes can be sensitized via many portals, including other mucous 
membranes. They noted that foreign substances introduced into the nasal sinus, 
without injury to the mucous membrane, sensitized distant areas, such as the skin 


and other mucous membranes. 


Vasomotor Rhinitis in the Tropics. Jaffe, Ludwig: Arch. Otolaryng. 35: 47, 1942. 


Jaffe reports his observations on vasomotor rhinitis in the tropics. He found 
that the condition is quite common in this climate. There was a great deal of 
dust, especially in the cities, and it was felt that this was a factor in the cause 
of the trouble. No atmospheric studies were made in regard to pollens or mold 
spores. No skin tests or allergic management were instituted. The patients were 
treated by cauterization of the mucous membrane with a concentrated solution of 
trichloracetic acid. The author warns against unnecessary operations. He sug- 
gests methods of conservative therapy which he has found to be satisfactory. 


Prevention of Death in Status Asthmaticus: Value of Bronchoscopy. Bases, L., 
and Kurtin, A.: Arch. Otolaryng. 35: 79, 1942. 


Bases and Kurtin emphasize the value of bronchoscopy in the prevention of 
death in status asthmaticus. They report that six of the seven patients who died 
of status asthmaticus at the Mount Sinai Hospital and on whom autopsy was per- 
formed in the past fifteen vears died from blocking of the tracheobronchial air- 
way by excessive outpouring of secretion. They reviewed the literature on death 
in asthma and pointed out the frequeney with which it was noted that obstruction 
of the tracheobronchial tree with secretion was present. They give a case report 
of an instance in which bronchoscopic aspiration was a life-saving procedure. 
They conclude in saying that the most important factor in causing death in status 
asthmaticus is obstruction of the tracheobronchial tree by viscid secretion. They 
point out that this material can be removed by suction through a bronchoscope. 
They strongly advise the use of this procedure in those cases of status asthmaticus 
in which other measures have proved unsuccessful. 


Presence and Action of Lysozyme in the Nasal Mucus. Bronner, C. FE. C.: Tr. 
Chicago Laryng. & Otol. Soe., Oct. 6, 1941. (Arch. Otolaryng. 35: 825, 1942.) 


Bronner reports his observations on the presence and action of lysozyme in the 
nasal mucosa. He states that in addition to the mechanical action of the ciliated 
epithelium and the drainage, lysozyme can be considered a factor in the mecha- 
nism of local tissue resistance. He found that lysozyme disappeared or decreased 
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notably during the first two to four days of a common cold. At that time M. 
lysodeikticus, sareinas, or other types of spore-bearing rods which were easily dis- 
solved by secretion from healthy noses were cultivated from the nasal mucosa or 
from the mucus. These organisms evidently could not be found in the nose if 
lysozyme was present. He further states that this lack of lysozyme in a running 
nose holds true only for the common cold. The discharge from the running nose 
of hay fever patients shows a high lysozyme content. Reasons that the absence 
could not be considered as proof of a causal connection between the common cold 


and lysozyme were discussed. 








Correspondence 


The Editor, 
THE JOURNAL OF ALLERGY. 


At the recent meeting of the Medieal Society of the District of Columbia (Sep- 
tember 29 to October 1) a completely equipped emergency medical field set) was 
donated to Vice Admiral R. R. Waesche of the U. 8S. Coast Guard by the Medical 
and Surgical Relief Committee of America, a relief organization with headquarters 
at 420 Lexington Ave., New York, N. Y. Ten similar sets have been turned over to 
the Coast Guard, bringing the total number of sets furnished by the Committee to 
first-aid posts, emergeney medical centers, needy hospitals, and other recognized 
relief agencies up to 253. 

Each of the sets consists of two portable cases completely equipped with instru- 
ments, medicines, aniseptics, and a lantern with a set of dry cells to provide power 
for lights in the event of blackouts or power difficulties. The sets were designed 
by physicians after a series of experiments during the bombing attacks on London. 

The campaign to furnish emergency medical field sets is only one phase of the 
work in which the Committee has been actively engaged since its inception in 
August, 1940. Organized by Mrs. Millicent Huttleston Rogers and a few New York 
City physicians to send surplus medicines and surgical instruments to physicians in 
Great Britain, it has since grown to a nationwide committee consisting of approxi- 
mately 500 physicians and surgeons assisted by an equal number of professional 
and nonprofessional volunteers. 

As the war spread, the organization’s scope was broadened to take care of 
requests from Greece, China, Russia, the Royal Norwegian Forces in Iceland, and 
the Free French Forces in Northern Africa and Miquelon. Since Pearl Harbor, 
primary consideration has been given to America’s needs. 

To date, medical supplies and surgical instruments valued at $475,690.05 have 
been sent out by the Committee. The supplies are collected from physicians, hos- 
pitals, pharmaceutical houses, and drugstores, then sent to the Committee's New 
York headquarters. Medicines are sorted and rebottled under the supervision of 
trained nurses. Instruments are polished, and, if necessary, reconditioned. They 
are then redistributed to organizations where the need for them exists. 


MEDICAL AND SURGICAL RELIEF COMMITTEE OF AMERICA. 


420 Lexington Avenue 
New York City 
Oct. 1, 1942 








